


ork 
r ot 
the 
anu 
fa 
llus- 


Eng 

dary 
face 
ting 


(Sec 


Ore: 
This 
the 
P a 
pod 
‘ent 
liun 


ork. 
th 
con- 


[PS 
89:5 
tion 
ben 
de 


im‘ t 
Of i 
ined 
Sely 
nig 
tact 


Ap 
e of 
con- 
bast 
nde! 
pper 
P Ol 
ring 
yind 
f an 
the 


ING, 
. L 
| an 
s of 
elec- 


=U) 


Pa 
th oa 
the 


like 
xcted 
cling 


ONE 
tiled 
ivilig 
D AC- 
ently 
. the 
usly 
CLro- 
col- 

the 


Wis. 
itery 
d an 
ylded 
’ the 
eting 
ite. 


{UL- 

Ap 
avie 
m u 

two 
arent 
weell 
wit! 
; the 


, il 
th a 
issed 
links 
1 al 
peing 
wirt 
rica 
ttery 


inn: 
with 
slid 
cured 
ft of 
rin 
vheel 
cou 
ece 


geu . 


cago, 
ste 
ther 
dia 

Md by 
ed to 
join- 
rough 
elec- 
rolit- 
eri t 


patent 
ce 1976 
esired 


N.Y. 











veiled Maca coe ke ie ec ania. ll 


a 







Vou. XXII., No. 8. AvGust 19, 1893. 





PUBLISHED EVERY SATURDAY BY 


THE W. J. JOHNSTON COMPANY, Limited. 


41 PARK ROW (TIMES BUILDING), NEW YORK. 


Established 1874, 


telephone Call: Cortlandt 924, 


Incorporated 1889, 


Cable Address : “ Electrical,” New York. 


New England Office, 620 Atiantic Ave., Boston. 
Western Office, 936 Monadnock Block, Chicago. 
Philadelphia Office, 927 Chestnut Street. 


SUBSCRIPTION IN ADVANCE, ONE YEAR, $3. 


(Including Postage in the U. S., Canada or Mexico.) 


In requesting your address changed, give old as well as new address. 


ESTABLISHED 19D YEARS AGO, THE ELECTRI- 
CAL WORLD is the Pioneer Electrical Journal of 
America, and has well maintained its lead. It has the 
LARGEST CIRCULATION ofany electrical periodical in 
the world, and is the BEST ADVERTISING MEDIUM. 

In the growth of THE ELECTRICAL WORLO, 
in circulation, size and general improvement, the value of its 
columns for reaching those engaged tn electrical pur- 
suits has not failed to be appreciated by advertisers. 


The following table shows the steady onward march of the 
paper in this department of its business, notwithstanding the 
numerous recent consolidations among electrical companies : 

The first issue of 
1881 contained 28 different adv’ts. | 1888 cont’ined 175 different adv’ts. 
1882 “2 45 a 7% 1889 = 234 ~ $: 


1883 “ 63 a7 | 1890 “ 289 “ ct) 
1884 “es 82 “ oy 1891 “ Rvs “ ae 
1885 “ee 100 se “ee 1892 a) 316 iJ 7) 
1886 “ 138 a7 “ 1893 oe 317 oi] a7 
1887 “ 154 a7 “ 


No announcements of the Publisher are included in this list. 


“WANT” AND “ FoR SALE” ADVERTISEMENTS 


are a special feature of THE ELECTRICAL WORLD. 
Position Wanted small advertisements cost but $1 an insertion; 
Help Wanted and For Sale small advertisements cost but $1.50 an 
insertion. Remit in advance for the number of insertions desired. 
THE ELECTRICAL WORLD'S Advertising Rates 
are much lower than those of any other similar publication, cir- 
culation and standing considered, and vary according to space, 
position and number of insertions. Quotations promptly furnished. 


Address and make drafts, orders, etc., payable to 
THE ELECTRICAL WORLD, 


41 Park Row, New York, 
OR ANY OF THE BRANCH OFFICES. 








VOL. XXII. NEW YORK, AUG. 19,1893. NO. 8. 
CONTENTS. 
KDITORIAL i PaGt 
III 55. 55's cn ss gaiee sotcauanes Wes abikdecne sumbaencis cotkinccs Hie 
ILLUSTRATED ARTICLES ! 
Suggestions for Metering Devices—VI., by S. D. Mott...... .. 129 
A Novel Application of Electric Door Openers, by Geo. D. 
SI 58 oa oc ae vtatt doo Voas.coue ca dent hekcacacuverrends aso uae 
The Practical Aspect of Low Frequency Electrical Res- 
onance—IV., by M. I. Pupin...............00 A a ee 129 
Electricity at the World’s Fair : 
Exhibit of the Fort Wayne Electric Company................ 131 
Exhibit of the General Incandescent Arc Light Company. .. 133 
Exhibit of the Central Electric Company......... .......... 133 
Central Station Triple Expansion Engine..................... 138 
A Rota-y Electric Na a walnuts cincis CENTS: Koos a bdeanbccesese anes 138 
The Largest Search Light in the World.................eecees 139 
MISCELLANEOUS: 
An Illustration of German Methods ................cccceeeeeees 128 
lhe International Congress of Electricians............ ........ 128 
The Society for the Promotion of Engineering Education..... 128 
An Invitation to Eastern Members of the Electrical Congress. 128 
l'ransportation to the Internationa! Electrical Congress...... 128 


Meecing of the Association of Edison [luminating Companies 128 
The Economic Operation of Electric Railways, by W. P. C. 


POM ooo aac tcee tn thse cc tviteeas Setae Senate ts Cie senKeees es 129 
Patent Litigation Regarding Transformers.  ................ 130 
Quartz Fibres and Rods: How to Make and Howto Use 

fhem—II., by Edwin H. Northup............. ssccccccsesceces 130 
Ay SI OR ee ea pas oo . 135 
A South African Central Station............c.ccescceneeerseseee 135 
THE ELECTRICAL WORLD’s Digest of Current Technical Elec- 

trical Literature, compiled vy Carl Hering....-.............. 135 
Moonlight Tables for September, 1898.................0cceecee:: 136 
Storage Battery and Underground Conduit Electric Railways 157 
EG 8 aetna agrarian eee dierteachanea petal diet 137 


Electrical Papers at the World’s Fair Engineering Congress.. 137 
‘HE ELECTRICAL WORLD'S Visitors.............sece005 seuss 

Klectrical Traction on the Pacific Coast 

OWENS cords vgiG< anced nt serrata ccs oc aciitadee veces secs 139 


FINANCIAL INTELLIGENCE, 140; Affairs of the Companies, 140; New 
Incorporations, 140. 


SPECIAL CORRESPONDENCE: New York Notes, 140; Pittsburgh 
Notes, 140; New England Notes, 140; Canadian Notes, 140; 
English Notes, 141. 


NEWS OF THE WeEK: Electric Light and Power, 141; The Electric 
Railway, 141; Legal Notes, 141; Personal Notes, 141; Miscellan- 
eous Notes, 141. 


TRADE AND INDUSTRIAL MON eds icsascdiecexe 








bc eaeenbaeinn.cece 141 

BUSINESS NOTICES..... SR A Weaand teeeakasusease ces jhacnacanes ee 
PRR ised ete eh oe ee: 142 
6s ——, 
Eleetric THE method of Mr. Hefner-Alte- 


Clocks, neck for operating electric clocks 
from central electric light stations (see Digest) deserves 
careful attention, as it points out not only another source of 
profit for central stations, but also a great convenience for 
the public. From the abstract it will be seen that the 
clock is placed in the circuit of an ordinary incandescent 
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lighting service in the same manner as alamp, the only wir- 
ing being a pair of conductors. The clock is automatically 
wound up and is synchronized daily by merely lowering the 
voltage for an instant, at the station, at a given hour. The 
winding up mechanism seems to be the only complicated 
part, but a small motor might be substituted for this with 
an attachment similar to that used with water-tank elec- 
tric pumps. 


Economic Operation of WE have recently referred several 
Electric Railways. times to the ‘‘Penny wise, pound 
foolish” policy that so often characterizes the manage- 
ment of central stations and electric railways, and some 
more definite information on the subject of the latter is 
given in this issue. It is not to be wondered at that 
the compound engine is sometimes pronounced inefti- 
cient, as the power station referred to by Mr. Hasson is 
probably not the only one in which the high-pressure cylin- 
der has to do work against the low pressure one. The nig- 
gardly policy of the company referred tois further shown 
by, apparently, their refusal to pay for the test which 
pointed out the means of a great saving in operating ex- 
penses. The article on “ Electric Traction on the Pacific 
Coast ” is very suggestive from the contrast it presents be- 
tween the results of proper attention to railway motors and 
the reverse. The methods employed on the roads where 
the service is satisfactory are similar to those advocated 
recently in our columns by Lieut. Cahoon. The inspector 
states that ‘‘,The secret of these good results undoubtedly 
lies in the fact that no car is allowed to run longer than 
four weeks without being overhauled.” In addition, the 
motors are inspected every night, and it is shown that one 
man and a helper can thus look out for 25 cars. 





ONE of the results of the recent Engi- 
neering Congress at Chicago was the 
formation of a Society for the Promotion of Engineering 
Education. If the same lively interest is shown at its 
annual meetings as was displayed, judging from the num- 
ber of papers read, at the sessions of the educational 
division of the Engineering Congress, out of which it grew, 
there is promise of a useful future for the society. While 
there has been much discussion of the methods of engineer- 
ing education, it has been so scattered and so desultory in 
character that much of its value has been lost. The society 
will serve a good purpose, not only in concentrating views 
and experience and rendering them available for reference 
to all intereste1, but also, in time, by bringing discussion to 
bear on definite points of real value. While the society 
will undoubtedly have a wide field of usefulness, yet the 
all-powerful factor of personality in teaching, which it can- 
not effect, will retain its ascendency. An Arnold ora 
Ferraris teaching by a wrong method would probably ac- 
complish more than men of less marked personality teach- 
ing by a perfect one, and, what is more, their usefulness 
might be lost if they were compelled to follow a course 
marked out by others. 


The Education of 
Engineers. 


PROF. KENNEDY has recently made a 
test in England of Parsons’ steam tur- 
bine at which a remarkable efficiency was developed. The 
turbine used steam of 100 pounds pressure and rar at about 
4,500 revolutions per minute. It was coupled to a dynamo, 
and only used 20.3 pounds of steam per electrical horse 
power at 164.9 e. h. p., and 20.8 pounds at 148.5 e. h. p. 
Assuming the efficiency of the dynatno to be 90 per cent. 
these quantities become 18.27 and 18.72 respectively. Even 
making allowance for the fact that superheated steam was 
used on this trial, the results will compare favorably with 
the efficiencies of the best types of modern compound en- 
gines, and are far superior to those of high-speed com- 
pounds. The steam turbine has a number of advantages. 
among which are its high speed and the small space 
it occupies. Whether the wear of its working parts is 
greater or less than that of an ordinary steam engine 
we do not know. The only machine of this type that has 
come under our observation was one some years ago when 
the steam turbine was scarcely out of the experimental 
stage ; the one in question had been in use about a year 
driving a dynamo and gave perfect satisfaction. When the 
engineer was asked in regard to the interior he said he knew 
nothing about it, as there had been no occasion to examine 
its working parts since received—which certainly speaks 
well for its mechanical efficiency. The perfect balance of 
the working parts and their comparative simplicity are 
good points, but perhaps the greatest advantage aside from 
the heat efficiency is its adaptability for use aboard ship 
in connection with the lighting plant, on account of the 
small space occupied. It has been found that a great re- 
duction in use of steam in the turbine results from using 
superheated steam. The economy of superheated steam 
was demonstrated years ago in marine practice, but, owing 
to the type of boiler used aboard ship, advantage could not 
be readily taken of it. With the tubulous boilers so largely 
used on land it would be a matter of no difficulty to super- 
heat steam to any desired amount, and thus get an in- 
crease of efficiency for ordinary engines similar to that ob- 
tained in the steam turbine over saturated steam. If ex- 
haustive, scientific and impartial tests of steam apparatus 
were made in this country similar to those so extensively 
carried out by Prof. Kennedy in England, much benefit 
would undoubtedly result, and new types and ideas would 
not have to languish for years before their utility becomes 
recognized. 


The Steam 
Turbine. 
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Pioneer MUCH space, more or less valuable, has 
Inventors. been, and probably will continue to be, 
devoted to accounts of ‘‘pioneer inventors”—accounts which 
are usually couched in highly eulogistic terms, sometimes 
even approaching the hysterical in expression. We use the 
expression ‘‘ pioneer inventors” in its paradoxical sense as 
applied to those who first pointed out or made use of an 
obvious application that involved no exercise whatever of 
the inventive faculty. In the few instances in which the 
names of members of this class are deservedly held in es- 
timation, an analysis will probably show this to be really 
due to their services in demonstrating the commercial ad- 
vantages of a certain application and securing its 
adoption, which is a worthy cause of distinction in 
itself, though lost sight of. It is not to these, how- 
ever, we refer particularly, but to the others 
occasionally discovered who lack this and every other 
material claim to the consideration asked for them. To 
particularize, we will suppose that once upon a time a man 
saw a small electric motor, then very rare, in operation, 
and noticed that its shaft revolved; he is also aware of the 
fact that other shafts revolve, and it occurs to him that by 
hitching a motor to one of these other shafts it will be re- 
volved by the motor. Acting on the thought, he makes a 
model, perhaps astonishes some of his neighbors, and that is 
the last of it as far as he is concerned. Many years later, 
when motors have assumed a commercial form, and are 
generally employed, the model is brought to light, 
a journalistic writer gets up an article with many 
illustrations, including perhaps a portrait, a view of 
the man’s former residence and of his grave; the world’s 
ingratitude to its great inventors is enlarged upon ora 
quotation from Gray’s ‘‘Elegy” neatly worked in, and an- 
other name is added to the list of pioneer inventors. As 
another example of the pioneer inventor, the writer was 
recently informed that the Niagara transmission scheme 
was really invented years ago, and the ideas there being 
applied were stolen from the inventor; upon pressing for 
particulars it was learned that the claim was based on the 
principle of the generation of electricity from water power, 
and further inquiry developed that the claim finally rested 
on the supposed first connection of a dynamo with aturbine 
shaft. Most of the accounts of pioneer inventors would be 
merely amusing were it not for the fact that the claims 
made are eagerly accepted by writers of popular books on 
account of the supposed interest they will give their narra- 
tive, with the consequence that the credit of the real inven- 
tor is diminished, or perhaps entirely lost sight of. 
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That Photograph WHEN a person keeps in stock a supply 
Controversy. of answers which he intends to use, no 
matter what contingency may arise, it makes him anxious 
for that contingency to present itself so that he may use his 
ammupition before it has taken on the odor of decay. Our 
contemporary, the ‘‘ Western Electrician,” frets itself be- 
yond measure because it is not attacked or rebuked quite 
as promptly asit thinks it ought tobe. That a week should 
pass without something severe being said in reply to its 
vaporings seems to it incomprehensible and especially ag- 
gravating since it already has in hand the panacea which, 
like the usual patent medicine, either cures the disease ex- 
pected or converts that disease into one that it can cure. 
We have heard of the itinerant who had but two medi- 
cines in his chest—one to give the patient fits and the other 
to cure fits, for, as he said, he was great on fits. But our 
esteemed contemporary does not seem to be able to think 
and write at the same time. It is like the steam yacht 
which President Lincoln said he once owned, or some of 
his friends did. It hada boiler seven feet long and a whistle 
eight feet long, and whenever it wanted to whistle it 
had to stop its other machinery. We gather from the 
columns of the ‘‘ Western Electrician” that the following 
are the facts as it sees them: The photographer took the 
picture for the General Electric Company and gave it to 
the ‘‘ Western Electrician.” The photographer was not 
venal, because he did not collect pay for the picture from 
both parties. The photographer was not to blame in any way 
in the mater, because he did not give the negative to the 
‘‘Western Electrician.” He is further not blamable in any 
way, because, although the negative was ordered and taken 
for the General Electric Company, it was not ordered by 
Lieut. Spencer but by some one else, and that some one 
else didn’t tell him not to give the picture away anyway. 
It admires the fan sign, and deprecates our criticism of it 
to such an extent as to repeat that criticism in its editorial 
columns twice, whereas we gave it but once. The photo- 
graphic episode was not discreditable to the photographer, 
because photographs when taken to order do not cost $3— 
not the size under discussion. THE ELECTRICAL WORLD is 
venal, because it calls upon Lieut. Spencer, who, it says, 
never has disavowed the responsibility for the erection of 
the fan, to state what was done in the photograph matter 
to prevent a repetition of the offense. Lieut. Spencer Las 
stated to us that he had given positive orders to the photog- 
rapher that no copies of the photograph in question should 
be given except on his order. Our contemporary is re- 
sponsible for the statement that no restrictions whatever 
were placed upon the photographer. A question of veracity 
is therefore raised between the two, but in the meantime 
the ‘‘Western Electrician” got the photograph, therefore the 
photographer is virtuous, the tower is awork of art, the 
fan is elegant and in good taste, and our contemporary is 
happy. Turn off the whistle, and let the wheels go round 
again. 
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An Illustration of German Methods. 





We have received from Mr. Oskar vy. Miller, a folio vol- 
ume, neatly bound in cloth and gilt, and published by the 
municipal authorities of Stuttgart, Germany, describing 
in detail several of his alternative projects for a central 
station in that city. The volume contains over a hundred 
pages, and includes eight large plates, several of whicb 
are colored; it is without doubt the finest specimen of 
a publication of this kind which has come to our notice, 
and is an excellent illustration of the thorough way in 
which such things are done in Germany. 

The matter covers two sets of proposals, one for alter- 
nating and one for continuous currents, and for each 
of these complete estimates are given for three alter- 
natives differing chiefly in their sources of power, in all 
of which, however, water power from a distant source is 
used. Each system is worked out in detail with esti- 
mates of first costs, operating expenses and probable 
income, thus giving a very good comparison between the 
various systems. In Germany a contract is not awarded 
on general principles to the lowest bidder, but other con- 
siderations also receive an equal, if not a greater, amount 
of attention. 

Mr. vy. Miller, whose position is that of a consulting 
engineer and contractor, has installed some very im- 
portant plants in Germany, and was one of those who 
assisted in promoting the famous Frankfort-Lauffen ex- 
experiment. After a more thorough examination of this 
volume we may give an abstract of the more interesting 
data. The installation is to include a generation of cur- 
rent for lighting, power transmission and electric railway 
in that city. This set of proposals is one of the first in 
which the, costs are given in detail for the various appli- 
cations of the current, thus enabling one to obtain the 
relative costs and to compare their relative importance. 
It is also of interest as showing that even in quite ex- 
tended cities the introduction of accumulator sub-sta- 
tions may be preferable and quite profitable in case 
there is a small amount of water power at hand. 
le cme 


The International Congress of Electricans. 





As the time approaches for the assembling of the World’s 
Congress of Electricians the following items may be of in- 
terest. It will be remembered that at the ineeting of the 
Advisory Council held Jan. 17 last, several committees 
were appointed, and among others a committee to decide 
upon the number of members that each foreign country 
should be invited to send to sit in the Chamber of Delegates. 
Their apportionment was as follows: 

Five each for England, France, Germany, Austro-Hun- 
gary and the United States. 

Three each for Belgium, Italy and Switzerland. 

Two each for Norway and Sweden, Holland, Denmark, 
Russia and Spain. 

One each for Portugal, British North America, Australian 
Colonies, India, Japan, China, Mexico, Brazil, Chili, Peru, 
and the Argentine Republic, making 55 in all. 

Up to the present moment eight of the more impurtant 
countries have officially responded to the call. We give 
below the names of the delegates in the order of their 
official appointments : 

England.—W. H, Preece, F. R.8.; Prof. W. E. Ayrton, 
F. R. 8. ; Prof. S. P. Thompson, D. Sc , F. R. S ; Alex. 
Siemens; Major Cardew, R. E. 

France.—-M, Mascaret, M. Hospitalier, M. Violle, M. de 
la Touanne. 

Germany will be represented by Dr. H. Von Helmholtz, 
who requests that the following gentlemen of the Physik- 
alische-Technische Reichsanstalt, of Charlottenburg, be 
allowed to attend the meetings of the Chamber of Dele- 
gates, namely: Dr. Feussner, Dr. Kurlbaum, Dr. Leman, 
Dr. Lindeck, Dr. Lummer and Dr. Pringsheim. 

United States.—Prof. H. A. Rowland, Prof. T, C. Men- 
denhall, Dr. H. S. Carhart, Prof. Elihu Thomson, Prof. 
Edward L. Nichols. 

Switzerland.—M. le Dr. A, Palaz, M. Thury, M. le Dr, 
Weber. 

Italy. —Prof. Galileo Ferraris. 

Mexico.—Sefior Don A. M. Chavez. 

China.—Mr,. Peng Kuang-Yu, Mr. Teng Shen, Mr. Shon 
Yen. 

In addition to the above the following unofficial an- 
nouncement has been made in regard to Austria: ‘‘ In 
response to the invitation extended to it to participate in 
the Electrical Congress to be held in Chicago the Electro- 
technischer Verein of Vienna has appointed the following 
of its members delegates to represent 1t at the meetings: 
Nikola Tesla, A. Prosch, inspector of Austrian State Rail- 
ways; Ernst Egger, Dr. Johann Sahulka, constructor at 
the Imperial High School, Vienna ; Fred W. Tischendérfer 
and Joseph Wetzler.” 

Whether it is intended that five of the last-named gen- 
tlemen shall sit in the Chamber of Delegates, or not, we 
have no means of knowing; this question, as well as the 
request of Dr. H. von Helmholtz in respect to his con- 
fréres and the fact that China has appointed three, whereas 
only one was requested, will have to be referred to the 
Committee on Credentials at the opening of the Congress. 

About a thousand invitations in all have been sent out 
ani from the number of acceptances that are coming in 
there is every reason to believe that the Congress will be 
well attended. 
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The Society for the Promotion of Engineering 
Education. 





Among the divisions of the Engineering Congress held 
at Chicago, July 31 to Aug. 4, was one devoted to en- 
gineering education—Division E. This branch had its 
inception and birth just before the congress convened, 
and therefore was not as extensively known as it other- 
wise would have been, but nevertheless a large number 
of papers were read before it. 

In order to continue the work thus begun at Chicago, 
a permanent organization has been effected called the 
“Society for the Promotion of Engineering Education,” 
with Prof. De Volson Wood, of Stevens Institute of 
Technology, as president, and Prof. J. B. Johnson, of 
Washington University, St. Louis, as secretary. Meet- 
ings will be held annually for the purpose of reading 
and discussing papers, which will be afterward pub- 
lished in a volume of transactions. The following 
papers were read at Chicago, and will form the con- 
tents of the first volume: “Present State of Collegiate 
Engineering Education’’—‘“Mining Engineering,” Prof. 
S. B. Christy, University of California; ‘Electrical En- 
gineering,” Prof. H. 8S. Carhart, University of Michigan; 
“Architecture,” Prof. N. C. Ricker, University of Illinois; 
“Mechanical Engineering,” the committee in charge of 
division; “Civil Engineering,” the committee in charge 
of division. ‘The Ideal Engineering Education,” Prof. 
W. H. Burr, Harvard College; “Maximum and Minimum 
Mathematics Necessary for an Engineer,” Prof. A. N. 
Talpot, University of Illinois; ‘Present Favorable and 
Unfavorable Tendencies in Engineering Education,” P. 
C. Ricketts, Director Rensselaer Polytechnic Institute; 
“Comparison Between American and European Methods 
of Engineering Education,” Prof. G. F. Swain, Massa- 
chusetts Institute of Technology; “Civil Engineering 
Education,” J. A. L. Waddell, Kansas City, Mo.; “Views 
of Practicing Engineers as to the Methods and Needs of 
Engineering—Shop and Laboratory Equipment,” Prof. 
R. H. Thurston, Director Sibley College; “Laboratory of 
Hydraulics at Massachusetts Institute of Technology,” 
Prof. Dwight Porter, Mass. Inst. Technology; ‘‘The Use 
of Engineering Laboratories in the Training of Engi- 
neers,”’ Prof. John Goodman, Yorkshire College, Leeds, 
England; “Practical Laboratory Work,” Prof. Thos. 
Gray, Rose Polytechnic Institute; “Original Research by 
Students,” Prof. R. C. Carpenter, Sibley College; “Field 
Equipment and Field Practice,’ Prof. C. D. Jameson, 
State University of Iowa; “Methods of Training En- 
gineering Students in Technical Literary Work,” Prof. 
M. Merriman, Lehigh University; “Drawing for Engi- 
neering Students,’ Prof. C. D. Denison, University of 
Michigan; “Vacation Work,” Prof. A. E. Burton, Mass. 
Inst. Technology; “Graduation Theses,” Prof. Gaetano 
Lanza, Mass. Inst. Technology. 


oer 2) oo oe ___———- 


Meeting of the Association of Edison Llluminating 
Companies. 


—---— 


The ninth annual meeting of the Association of Edi- 
son Illuminating Companies convened at the Wisconsin 
State Building at the World’s Fair grounds at 2 o’clock 
p. m. Tuesday, Aug. 8. 

Reports were made by the following committees: 
Executive Committee on the Admission of New Mem- 
bers; Committee on Lightning Protection, by A. E. 
Kennelly, chairman; Committee on Grounding the Neu- 
tral Wire; Committee on Prevention of Damage from 
Crosses with High-Tension Circuits. 

Addresses were made on the condition of the patent 
litigation and other matters concerning the relations 
of the illuminating companies and the General Electric 
Company, by Messrs. 8S. D. Greene and F. P. Fish. Dis- 
cussion on these subjects was participated in by num- 
erous members. 

By request of the Association, Mr. Luther Stieringer 
read a paper of great interest entitled ‘Electrical En- 
gineering at the Fair—What to See and How to See It.” 

Capt. William Brophy, electrical inspector of the In- 
dustrial Mutual Insurance Company, of Boston, was 
invited to address the Association on “Central Station 
Fire Insurance,” and gave a detailed account of past 
fire losses in electric light and power stations and sug- 
gestions as to the prevention of such losses in future. 

Mr. F. E. Barker, chairman of the Board of Gas and 
Electric Light Commissioners of Massachusetts, was in- 
vited to explain to the Association the organization and 
the results of the work of the board in the exercise of 
its extraordinary powers.. His address was very clear 
and instructive, and was followed by an animated dis- 
cussion of the great desirability of securing such leg- 
islation as to introduce the same method of control in 
other States. 

The Association having received an invitation to take 
a ride in the electric launches at 8 p. m. and a ride on 
the Ferris wheel at 9:30, adjournment was made to 10 
o'clock Wednesday morning. 

The second session was opened on Wednesday, Aug. 
9, at 10 o’clock a. m. by Mr. A. B. Herrick, who read a 
very practical and important paper, illustrated by nu- 
merous diagrams, on “The Central Station Switchboard 
and Its Adaptation to Different Modes of Distributing 
Potentials.” 
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Prof. A. H. Kennelly, of the Edison Laboratory, read a 
paper which elaborates still further his very compre- 
hensive paper first read before the Association at the 
Niagara Falls meeting in 1889 on “The Heating of Elec- 
trical Conductors,’ which has become a classic in elec- 
trical literature. The present paper is entitled ‘The 
Heating of Cables in Air, Water and Soil.” 

Mr. C. E. Carpenter was invited to exhibit and ex- 
plain the peculiar construction of some patterns of 
rheostats which have recently been adopted by the 
General Electric Company. The discussion on this sub- 
ject was unusually interesting, and was participated in 
by S. D. Greene, Captain Brophy and others. 

At the third session, commencing at 2 p. m., Mr. W. 
S. Barstow, of Brooklyn, N. Y., submitted a paper on 
“Description and Test of the Third District Station of 
the Edison Electric Dluminating Company, of Brook- 
lyn.” 

The election of officers for the ensuing year resulted 
in the choice of the following gentlemen: C. L. Edgar, 
president; G. H. Finn, vice-president; W. 8S. Barstow, 
secretary; Wilson S. Howell, treasurer; John I. Beggs, 
chairman; F. P. GAbert, E. R. Weeks, Wm. D. Marks, 
J. W. Pryor, C. L. Edgar (ex-officio). 

The retiring officers were thanked by vote of the Asso- 
ciation, which then adjourned to meet in Boston on the 
second Tuesday of August, 1894. 

The secretary was instructed to prepare and incor- 
porate in the minutes a resume of the laws of Massa- 
chusetts creating the Board of Gas and Electric Light 
Commissioners and a statement of the work accom- 
plished by them, as suggestive of favorable features 
applicable to other States. 

The following representatives were present: 

General Electric Company—S. Dana Greene, assist- 
ant general manager; F. P. Fish, legal department; A. 
E. Kennelly, consulting’ electrician, Edison laboratory; 
A. D. Page, F. E. Jackson, Wilson S. Howell, 
John W. Howell, lamp department; Chas. B. 


Davis, assistant manager lighting department; 
W. J. Jenks, patent department; Albert B. 


Herrick, electrician, Schenectady works. Edison Elec- 
tric Illuminating Company, of New York—James W. 
Pryor, secretary. Harrisburg (Pa.) Electric Company— 
John I. Beggs. Renovo Edison Light, Heat and Power 
Company—J. H. Sheddy, general manager. Edison 
Electric Light and Power Company, Little Rock, Ark. 
G. H. Van Etten, president; J. A. Van Etten, manager; 
Leigh Carroll, stockholder. Edison Uluminating Com- 
pany, Detroit, Mich.—C. P. Gilbert, secretary and man- 
ager; Hoyt Post, director and attorney. Edison Electric 
Illuminating Company, of Boston, Mass.—C. L. Edgar, 
general manager; J. Otis Wardwell, counsel and clerk; 
L. Stieringer, stockholder. Edison Light Company, 
Grand Rapids, Mich.—A. F. Walker, superintendent; 
Daniel McCoy, president. Appleton Edison Electric 
Company—aA. L. Smith, president. Scranton Dluminat- 
ing, Heat and Power Company, Scranton, Pa.—Jas. P. 
Dickinson, vice-president; Fred C. Hand, secretary; J. 
E. Parrish, superintendent. Edison Electric Light and 
Power Company, St. Paul, Minn.—Geo. H. Finn, secre- 
tary, treasurer and manager. Forest City Electric Light 
and Power Company, Rockford, Ill.—M. A. Beal, secre- 
tary, treasurer and director. Elgin City Railway Com- 
pany, Elgin, Ill—Chr. Wustenfeld, manager. Edison 
Electric Company, of New Orleans, La.—E. L. Bemiss, 
general manager. Columbus Light and Power Com- 
pany, Columbus, O.—C. H. Lindenberg, director; A. W. 
Field, secretary and manager. Edison Electric Light 
and Power Company, of Kansas City, Mo—E. R. 
Weeks, general manager. Des Moines Edison Light 
Company, of Des Moines, Ia.—J. A. Colby, general 
manager. 
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An Invitation to Eastern Members of the International 
Electrical Congress. 





Mr. A. W. Grant, of the Niagara Falls Park & River 
Railway, has extended an invitation to the Eastern mem- 
bers of the Electrical Congress and their friends to inspect 
and take a ride over his electric road on Sunday morning, 
Aug. 20, before the special Congress train proceeds to 
Chicago. This electric road, operated by Niagara water 
power, is one of the finest in the world, and for twelve 
miles runs with all the wonderful scenery of the Niagara 
Falls and Rapids in full view. The courteous invitation 
has been accepted on behalf of the party and arrange- 
ments have been perfected so that the excursion can be 
made with ample leisure on Sunday worning after break- 
fast. The round trip over the electric road will take about 
two hours, and special cars will be provided for the party. 


—~>-- > +--+ ___—_——- 


Transportation to the International Electric Congress. 





Arrangements have been perfected with the New 
York Central & Hudson River Railroad Company for 
the transportation of delegates to the. International 
Electrical Congress from New York and vicinity on the 
following schedule: 

Leaving Grand Central station 7:30 p. m., Saturday, 
Aug. 19, the train will arrive at Niagara Falls the fol- 
lowing morning for breakfast, where a few hours will 
be spent in sight-seeing. The journey will be resumed 
in the afternoon, reaching Chicago early Monday morn- 
ing, Aug. 21. 

The price of the round trip is $42. It is essential that 
all delegates desiring to join this special party should 
communicate at once with Mr. C. O. Baker, Jr., 136 
Liberty street, New York, stating the number of tickets 
and space desired in the sleeping cars. 


ee 
EF 
ca 
3 


epstiapp Taal 5 


OEE at race 


— 
ae Tie a aia a 


eae h i aa 


Sa 










































































































dey 
cur’ 
sing 
det 


is or 
tory 
tive, 
it is 
ment 
It 
bear 
const 
With 
Same 
A 
the n 
lates 
here, 
ance 
For 


1893, 14 
Jan, Dd. 





—_—_=vye 


ve -_ oF 


we 





tae 


so SARE AR yay 


Beye 








oy: De Rc ss cae nie " 


ee 


uaust 19, 1898. 


The Economic Operation of Electric Railways. 





BY W. F. C. HASSON. 

The following is contributed as an addition to the 
article by Mr. J. B. Cahoon in The Electrical World of 
July 15: 

Some months ago it was decided advisable to increase 
the service of a certain electric street railway line. The 
station equipment consisted of three 90-h. p. generators, 
driven by an engine capable of developing, under favor- 
able circumstances, at least 450, if not 500, h. p. 

The president of the road was advised by the engine 
contractor that, in order to double the service of the 
main line and to supply a small amount of power for a 
branch line, additional engine power to the amount of 
600 h. p. would be necessary. 

A rival contractor, doubting this, asked for an opin- 
ion of the additional power necessary. By the direction 
of the president of the company a number of indicator 
cards was taken and submitted to me for investigation. 
However, as the high-pressure cards were taken on one 
day and the low-pressure cards on the following day, and 
no switchboard measurements were made, the results 
were not of particular value to me. 

I afterward made a complete set of simultaneous ob- 
servations and obtained the results given in the accom- 
panying table: 


Type of engines, compound, horizontal, direct-acting; Corliss 
valve gear. 

Viameter of b. p. cylinder, 22in. Stroke, 48 in. 

Diameter of 1. p. cylinder, 40 in. Stroke, 48 in. 

Diameter of piston rods, 4 in. 

Revulutions per minute, 66.5. 

Kngines as now operated are non-condensing. 

Boilers: Six horizontal, return tubular. Diameter, 60 in. 
Lenzth, 16 ft. Number in use, 4 

Steam pressure—At boilers, 95 to 100 lbs. ; receiver, 17 lbs. 
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The directors of this company, at the time of the selec- 
tion and installation of the plant, considered the advice 
of an independent engineer as unnecessary. They now con- 
sider such advice interesting, if no financial consideration 
is attached to it. 


lurther comment on the data given would be super-. 


flous. 
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Suggestions for Metering Devices.—VI.* 


BY S. D. MOTT. 

I send you herewith drawing of an electro-mechanical 
device, which may appropriately be called a reviprocal 
current meter, inasmuch as reciprocal proportion or the 
single rule of three must be brought into requisition to 
determine its reading indications. The principle involved 
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NECTPROCAL CURRENT METER. 


is one that could be adapted to certain kinds of labora- 


tory 


ory work, when exceptional accuracy was not impera- 
tive, 


“ve, requiring no particular skill to construct, and when 
: 'S desired to avoid delicate manipulation and adjust- 
ents, 

It consists of the familiar Foucault disc, mounted in 
bearings on a frictionless spindle, and actuated by the 
“onstant pull of any form of potential energy, together 
ey magnets so disposed as to cause a retardation of the 
same, 


A stop arrangement actuated by the magnet to stop 


th 4 Ty TO > : 

“ ovement of the combination when no current circu- 
ates is « 

. “S IS a necessary adjunct not necessary to describe 
1ere, 


A flyer may also be used to give constant resist- 
ance to motion. 

* Wop : ’ , aa er eo 
1393, r parts I., If., I1T., 1V. and V. see The Electrical World of 


4, 1893, p. 26; Jan. 28) 1893. p. 63; Fet y .;. Seen 
an, p.'162; eee 25, 1808" 28. D. 13; Feb. 11, 1893, p. 105; March 4, 
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As is well known, any conducting material moved either 
by rotation or translation in certain directions in the 
field of force of a magnet will be held back, retarded in 
its movement, by the magnet in proportion to the ener- 
gizing current, owing to the eddy or Foucault currents 
set up therein. In the case illustrated we have a metallic 
disc rotated on an axis by a constant force and disposed 
in the fields of a pair of magnets whose energizing cur- 
rent is to be measured. The greater the - — x 
quantity of electricity passing on the (\ a f 
line the greater is the resistance i 
to the revolution of the disc and \ 
the less will be the indications on oe 
the registering dial. The counter or 
dial summarizes in arbitrary units this varying speed per 
unit of time. 

The maximum capacity of this instrument as shown by 
the dials is, for instance, 100,000 revolutions, which are 
standardized to record the flow of one unit of current. 
As the units are increased by translating devices in the 
consumption circuit or by any increased output of current 
the index hands of the meter diminish in speed in a 
uniform proportion, so that if 100 units give 100,000 
revolutions 200 units should give 50,000 revolutions. 
Or, reversing the proportion, if 100,000 revolutions indi- 
eate a flow of 100 units, then 50,000 revolutions should 
indicate a circulation of 200 units, etc. For instance, 
divide the reading of the dials at any time into the maxi- 
mum reading (100,000) and the answer will be the units 
consumed. 

For example, if the register shows 5,825, then 5,825 : 1 
: : 100,000 : (x), i. e., x = 17.11 + units consumed. 

—_—_———_—— oe @ oom -— 


A Novel Application of Electric Door Openers. 







BY GEORGE D. SHEPARDSON 

During a recent visit to his native town, the writer 
found a novel application of an electric door opener that 
may be of some interest to others. Granville is a village 
of about 1,300 inhabitants, situated near the geographi- 
cal centre of Ohio, and well 
known as the seat of Deni- 
son University, Shepardson 
College, and Granvillel Fe- 
male College. The village is 
connected with the county 
seat, seven miles distant, by 
the Newark & Granville 
Electric ailway, which runs 
2V0 trains daily between the 
two places. Granville is 
supplied with its own muni- 
cipal are light plant and an 
excellent water-works sys- 
tem. The water reservoir is 
onahigh hillon the univer- 
sitycampus,and givesa pres- 
sure of about 85 pounds per 
square inch, enough to throw a stream over the highest 
buildings in town. A volunteer hose company has been 
organized for a number of years, and a room on the 
ground floor of the Opera House has been fitted up for 
the hose cart and its equipment. Fires are so infrequent 
that the hose-cart is seldom touched except for drill. 
The door of the room is kept locked in order to keep out 
boys and tramps. The fire-bell rope hangs outside the 
Opera House door, so that whoever is nearest can ring 
the alarm when a fire is discovered. The next man on 
the ground runs out the hose cart. It was usually easier 
to break the lock or door than to find the key at a time 
when seconds mean dollars, and it was a problem of some 
importance to devise a scheme for keeping the door 
locked in times of safety but opened in time of fire. The 
question was referred to Prof. A. D. Cole, of the Depart- 
ment of Physics and Chemistry at the University, who 
designed and put in an ingenious device that works to 
perfection. 

He removed from one of the double doors the plate 
into which the bolt of the lock enters, and substituted an 
electric door opener of a type common on the market. 
This, when in place, looks like an ordinary striking plate, 
except that the part against which the bolt of the lock 
strikes is a separate piece hinged and held in position by 
an iron pin. An electromagnet set further back is ar- 
ranged to pull this pin and allow the pivoted piece to 
swing so that the door may be opened although the bolt 
of the lock is still projecting. 

Prof. Cole substituted this device for the strike 
plate on one of the double doors, and carried the wires 
from it along the door and flexibly connected them by 
means of pencil coils on the door jamb to a battery of 
four cells. A push button near the door affords a ready 
means of testing the device. Wires from tke battery and 
the door opener are carried through the building and up 
to the bell, where they connect with two curved brass 
springs arranged so that the downward movement of the 
alarm hammer will bring them into contact. At the 
first stroke of the alarm the circuit is closed, the electro- 
magnet pulls the pin and unlocks the door, which re- 
mains unlocked until opened and shut again. The cir- 
cuits may be traced by the accompanying diagram. It 
would seem that some labor might have been saved by 
connecting one wire to the bell and the other to the 
hammer, since the latter is hung on the wooden framing 
and so insulated from the bell. 


DIAGRAM OF CIRCUITS. 
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Practical Aspects of Low Frequency Electrical 
Resonance.—-LV.* 
BY M. I. PUPIN. 

By working with high frequencies and small ohmic re- 
sistance any voltage within practical limits can be ob- 
tained. Ohmic resistance, however, is not the only thing 
which limits the resonant rise of potential. Dielectric 
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hysteresis and the peculiar behavior of iron when under 
the inductive action of a rapidly alternating current 
modify this rise very much. The other day I employed 
this home-made condenser in pa'rallel with that Marshall 
mica condenser. I obtained only 2,000 volts rise, whereas 
preliminary calculation led me to expect at least 4,000 
volts. But the smell of melting wax reminded me forci- 
bly of the cause of this discrepancy. The home-made con- 
denser got so hot in about two minutes that all the wax 
(which when boiling hot was compressed between its mica 
plates to drive out the air and moisture) between its 
plates was melted. The energy which was thus used up 
in overcoming the dielectric hysteresis of the wax had 
prevented the resonant rise from reaching that value 
which it ought to have reached according to calculation. 
Taking this condenser out and using the mica condenser 
alone the rise went right up to a point considerably above 
3,000 v. Paraffine and glass behave in a similar way. So 
that owing to dielectric hysteresis alone the resonant cur- 
rent) which takes place when capacity and self-induction 
neutralize each other) is never equal to the electromotive 
force divided by the ohmic resistance, and it can be very 
much less. The presence of iron is incomparably more 
powerful in destroying the resonant rise of current and 
potential, as will be seen presently. This is very unfor- 
tunate in view of the brilliant expectations which not a 
few electricians hoped to realize from the employment 
of condensers with alternating current machinery. 

It is well to observe here that if we substitute a Weston 
voltmeter for the Thomson electrostatic voltmeter, f, 
Fig. 7, then we shall have practically the condenser in 
parallel with the inertia coils. It is easy to see from 
purely theoretical considerations that the resonant rise 
will be less in this case. Experiments show that the rise 
can be then very much less if the resistance of the volt- 
meter circuit is reduced. The bearing of this observation 
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on the so-called Ferranti effect with and without a load 
in the main needs, I venture to suggest, no further dis 
cussion. 

7. Effect of Iron on the Resonant Rise of Potential.— 
I have already remarked that iron behaves in a peculiar 
manner when under the inductive action of a resonant 
flow of electricity. Allow me to call your attention to 


*For the preceding sectionsof this paper see The E lectrical] 
World of July 29, August 5 and August 12, 





la ee ee ee 


A 
i 
5 
i 





iso 
the diagram of Fig. 9. This curve was obtained with 
the machine and the circuits which are given in Fig. 7, 
except that the inertia coil d had smaller self-induction. 
Keeping the speed of the machine and the self-induction 
of the circuits constant, the difference of potential in 
the condenser was varied by varying gradually the ca- 
pacity of the condenser. Taking, then, the capacities 
for abcissae and the corresponding voltmeter readings 
for ordinates, the curve in Fig. 9 was obtained. As you 
see, the curve has two maxima. The corresponding 
capacities are to each other as 1:9. Hence the im- 
pressed BE. M. F. can be represented by 
E = E, sin pt + E, sin 3 pt. 

A comparison of the smaller maximum to the larger 
shows that H,, the amplitude of the upper harmonic, is 
very small in comparison to E,, the amplitude of the 
fundamental. This is surprising because, from the con- 
struction of the alternator, one would expect a much 
stronger deviation of the impressed E. M. F. curve from 
the simple harmonic. 

A similar harmonic analysis of the impressed E. M. F. 
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Fies. 10 AND II. 


obtained by means of the electrodynamic interrupter 
gave curves I., 1I.. and III, Fig. 10. Curve I. was ob- 
tained by inserting a certain capacity in shunt with the 
primary coil, and then varying the capacity in the sec- 
ondary and recording the corresponding voltmeter read- 
ing. Capacity was measured off as abscissa, and the 
corresponding voltmeter reading as ordinate. Curves 
II. and III. were obtained in the same way, but with 
different capacities in the primary circuit. The im- 
pressed E. M. F. in each case can be represented by the 
following complex harmonic: 
E = E, pt + E, in 3 pt + E; sin, pt. 

But the amplitudes E,, E, and E, are different in each 
case, You see, therefore, that this method of harmonic 
analysis by the resonant rise of potential is very sensi- 
tive in detecting upper harmonics. Hence the natural 
conclusion that curve Fig. 9 indicates no strongly devel- 
oped harmonics, simply because they were not present. 
Yet it is very difficult to suppose that my alternator gen- 
erates practically a simple harmonic E. M. F’. when one 
considers the shape of its armature core. The arma- 
ture core was a Crocker-Wheeler tooth armature. This 
point evidently deserved additional investigation. 

I inserted a few iron wires into the inertia coil d, Fig. 
7, and found that the upper harmonic, weak as it was, 
disappeared entirely. The iron wires became hot in a 
very short time. I suspected that iron, when ‘ sub- 
jected to strong magnetization, wipes out the upper 
harmonics in a resonant circuit. With the electro-dyna- 
mic interrupter the magnetization of the iron cores is 
very weak, hence the persistence of upper harmonics. 
This suspicion was verified in subsequent experiments. 

When the inertia coil d was packed with iron wire 
then the resonant rise was very much diminished, as is 
evident from the curve in diagram Fig. 11. 

(To be continued.) 
—_——--o-+ > oo 
Patent Litigation Regarding Transformers. 








(From Our Special Corres; ondent in Budapest.) 

An interesting patent litigation has recently been de- 
cided in the city of Tours, France, in which the electric 
lighting station made use of ironclad transformers and 
ran transformers in parallel; the former was claimed to 
be covered by the French patent of Zipernowsky, Deri 
and Blathy, and the latter by that of Zipernowsky and 
Deri. After a number of years of litigation it was decided 
by the three experts, Messrs. Fribourg, Jousselin and 
Parville, that the devices used were covered by the 
above patents dated March 20, 1885, and April 21, 1885, 
and that these patents were valid. The opinion was 
unanimous, and the decision was against the infring- 
ing company in every respect, they being charged with 
the costs and with the payment of a certain sum to the 
inventors. 

The decision is of special interest in this city, which 
is the home of these well known inventors. As the prac- 
tice of connecting accumulators in parallel is almost 
universal, and as all transformers, except the hedgehog, 
are practically ironclad, this decision appears to cover 
a very large field, and gives these inventors practically 
the control of the whole alternating field, in France at 
least; what its effect in other countries will be remains 
to be seen. These well known inventors were among 
the first who introduced alternating current systems, 
and who have since that time been among the hardest 
workers in this rapidly growing field. 
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Quartz Fibres and Rods: How to Make and How to 
Use Them.*—IT. 





BY EDWIN F, NORTHUP. 

The second process for making quartz fibres is stmilur 
to that employed in spinning glass threads. Any wheel 
which is 3 feet or more in diameter and 4 inches or more 
wide on its circumference, and which can be driven 
smoothly at a high speed, will answer for a reel. I have 
used the pulley wheel on a high-speed motor, although 
that is rather too small. 

First cover the circumference of the wheel with smooth 
black paper. Put the paper on so that when it is cut 
across in a line parallel to the axis of the wheel it may 
be unwrapped from the circumference and removed. 
Paste a strip of flypaper 1 inch wide, with the sticky 
side up, across the paper wrapped around the circum- 
ference of the wheel, so that the fly paper is in a line 
with the axis of the wheel. Thus with each revolution 
of the wheel the fibre being wound upon the circumfer- 
ence of the wheel will cross the fly paper and become 
fastened at that point. Next prepare a quartz rod about 
3-16 to 4% inch in diameter and as long as possible. 
Fasten this to the end of a brass rod. Place the oxy- 
hydrogen flame about 3 or 4 feet from the revolving 
wheel and in its plane. A screen about three-quarters 
the height of the wheel should be placed between it and 
the flame, and close to the wheel to prevent the wind 
which the rapidly revolving wheel creates from blowing 
the flame. The brass rod, with the quartz rod secured 
to its end, should be rested upon a block of wood of the 
proper height, so that the quartz rod may be fed into 
the oxyhydrogen flame. It will probably take two per- 
sons to manage the whole operation. When the end of 
the quartz rod becomes thoroughly fused another rod of 
quartz, which is held in a pair of pliers, should be 
brought in contact with the fused end, and a fine fibre 
should be quickly drawn out and carried over the rapidly 
revolving wheel. The fibre will be caught by the fly 
paper and break off between the wheel and piece of 
quartz held in the pliers. If now everything has been 
properly managed the fibre will continue to be drawn 
out and wound upon the wheel exactly the same as in 
glass spinning. In this way thousands of feet of the 
finest fibre may be wound upon the wheel. The main 
knack is in adjusting the oxyhydrogen jet at the proper 
place on the quartz rod. If the flame is too far back 
from the point where the thread is being drawn out the 
thread will be too coarse; if too near the end of the rod 
the thread will burn off. Practice alone can show how 
to arrange this. 

After enough fibre has been thus secured the wheel is 
stopped, and the paper wrapped upon its circumference 
is cut across with a sharp knife in a line dividing the 
strip of fly paper, and the black paper with the fibres 
securely fastened to it is removed from the wheel. This 
paper, with its fibres, can be put away in a drawer, and 
the fibres removed from it one at a time as required. 

Fine fibre made in this way is equal in quality to that 
made with an arrow, but coarse fibre seems to be rather 
brittle and weak. This is probably due to the fact that 
a coarse fibre has not time to cool off before reaching the 
circumference of the wheel, and the sudden cooling 
which it there receives on one side spoils its proper an- 
nealing, leaving its molecules in a state of strain like a 
Rupert’s drop. Enough fibres may be made in this way 
at one time to supply all the galvanometers in the world 
for years to come. 

I would suggest that it appears possible in this way to 
make out of quartz all the things now made of fine-spun 
glass, and as quartz may be drawn out much finer than 
glass and being much stronger, it does not appear im- 
possible to make a quartz dress that would rival the most 
fairylike robes, and be more fireproof than asbestos. In 
fact, Prof. Langley has already suggested that we may 
see the day when our wearing apparel will be spun from 
the granite rocks. I have found that pumice stone is 
also readily drawn into fibres of extreme fineness, though 
I have made no experiments upon the tensile strength of 
such fibres. It is said also that many crystals have the 
same quality. 

The smallest fibre that it is possible to handle, and 
which will show the iridescent colors, has sufficient ten- 
sile strength to hold a light system such as should be 
used in a Thomson astatic reflecting galvanometer. To 
suspend such a system proceed as follows: First fasten 
by means of a very small quantity of the best quality 
of sealing wax, or a little thick shellac, a very small hook 
to the system to be suspended, and another hook: to the 
top support. These hooks can scarcely be too small, and 
the hollow of the hook should form a sharp V, the point 
of the V being in the same line with the shaft of the 
hook. Next remove a fibre from the box. To do this 
first carefully loosen the wax at the end of the fibre from 
the cardboard with a knife blade, then stand the box 
nearly perpendicular so that the fibre with the drop of 
wax on its end will swing free from the box. Pinch two 
bits of soft beeswax near each other upon the fibre, 
leaving such a length of fibre below the beeswax as is 
required. Then break off the fibre between the two 








* For the first section of this article see The Electrical World of 
August 5, 1893, page 99. 
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pieces of beeswax, and hang up the detached piece upon 
same support, so that it will hang down free from touch- 
ing any object. Make the piece of the fibre remaining 
in the box secure by pressing the beeswax upon its free 
end against the bottom of the box. 

Now measure off the exact length to be used upon the 
piece of fibre to be used, and mark the spots by touching 
the fibre with a little shellac. Two very minute hooks 
like these described above should then be fastened to 
the fibre. This is best done by first coating the shank 
of the hook with a thin layer of the best quality of hard 
sealing wax. Then heat a small soldering iron very hot. 
Hold the shank of the hook against the fibre at the 
proper place with a pair of forceps. To do this the hands 
should rest on a support, and a finger of one hand 
should be lightly touched against the fibre just below 
the place where the hook is to be placed against it. An 
assistant should then bring the hot soldering iron very 
near to the hook, but not so as to touch it. The wax will 
melt and fasten the hook securely to the fibre. 

When both hooks are on the fibre above and below 
the hooks may be cut off with the points of a pair of 
shears. Now hook one hook of the fibre into the upper 
support hook for the fibre, and fasten the system upon 
the lower hook. It will be found advisable to touch the 
place where the hooks come together with a small drop 
of shellac. The object of this is to prevent the hooks 
turning upon each other, thus causing sudden and unac- 
countable movements of the system. When a fibre is 
thus mounted with hooks it can be very readily removed 
at any time, and different fibres put into the galva- 
nometer if desired. An extra fine fibre properly mounted 
on hooks is a treasure, and the pains required to obtain 
such a one will be rewarded by the galvanometer be- 
coming very sensitive and constant in its action. It is 
almost needless to remark that for the greatest sensibility 
a long fibre is required, and Thompson galvanometers 
of the most improved patterns now provide for a long 
suspension. It was found that a wax much softer than 
sealing wax would not answer for fastening the fibres, 
because they are apt to pull slowly out of the wax, the 
process not revealing itself, perhaps, for some days after 
the system has been suspended. 

The systems of tangent and ballistic galvanometers are 
usually quite heavy. Now, if, for example, the system 
of a tangent galvanometer which weighs seven grains is 
suspended with a quartz fibre just strong enough to hold 
it and about 18 inches long, it will be found that the 
torsion of such a fibre is about double that of a silk fibre 
which will support the system. The writer had occasion 
to test this matter very fully, and adopted successfully 
the following device for obtaining the advantages of 
both silk and quartz. 

Now it is true beyond all doubt that small fibres are 
very much stronger proportionally to their cross section 
than large fibres. Further, it is known that torsion in- 
creases with the fourth power of the diameter, while 
tensile strength increases with the second power. 
Thus both these considerations go to show that the 
torsion of a rope of fibres with a given total tensile 
strength will be much less than a single quartz fibre of 
the same tensile strength. These considerations were 
fully borne out in some actual experiments made in sus- 
pending a large tangent galvanometer system. A quartz 
rope that readily held the system had no more torsion 
than the smallest silk fibre that would support the sys- 
tem, while a single quartz fibre barely able to carry the 
system had more than double the torsion of the silk 
fibre. 

A quartz rope can readily be made thus: Hang up, say, 
six of the very finest fibres, each with a piece of wax on 
the free end, and separated from each other by about one- 
half inch. Then press the finger gently against the row of 
fibres near the top ends, and fasten them all together by 
wiping them for a space of about an inch with a little 
stick covered with shellac. The pieces of wax at the 
lower end of the fibres will keep about the same strain 
upon each one. Then fasten the lower ends together in 
the same way, being careful not to let the fibres get to 
twisting about each other. Fasten the hooks on the same 
as in the case of a single fibre. While handling this com- 
pound fibre or rope it is well to keep it wet with a little 
water, so that the fibres will stick together. The heav- 
iest ballistic systems may be suspended in this way with 
comparatively little torsion. 

Rods of quartz about 1-64 of an inch in diameter cin 
be drawn as described, very straight. They are quite 
strong, and are the best thing I have tried for mounting 
the magnets of a delicate astatic system upon. They are 
better than glass because stronger, and far better than 
aluminium wire, because they never twist after the Sys- 
tem is made up, as wire will. Quartz rods may also be 
used in experiments with static electricity where the very 
highest insulation is required, C. V. Boys being respol- 
sible for the statement that quartz will insulate as well 
in moist air as glass will in air carefully dried by st! 
phuric acid. 

This paper is only intended to point out some of the 
practical features in the making and handling of quart? 
fibres and rods. Those interested especially in the in 
vestigations made upon the qualities of quartz fibres ©!" 
find much material in the “Philosophical Magazine,” bY 
C. V. Boys and others. 


jena 


eGR Ne Tait 


Ea ca Me al 


ieee eS Ee 


rah erecta 





pon 
ich- 
ling 
free 


the 
ing 
oks 
to 
ink 
ard 
Lot. 
the 
nds 
ind 
OW 
An 
ery 
vill 
ow 
of 
per 
on 


the 


“op 


ion 


ile 


tle 
ith 


an 





NE IES. 






bs Sabatier Se 





Avaust 19, 1893. 


THE ELECTRICAL WORLD 


a ae C 
< 


—, 


THE FORT WAYNE ELECTRIC COMPANY. 

The Fort Wayne Electric Company’s display is one of 
the comparatively few in Electricity Building which is 
actually in operation and doing commercial work. As is 
well known, the arc lighting apparatus of the Fort Wayne 
company is one of the most popular in the market, and 
is employed in some of the largest lighting stations in 
this country. Readers of The Electrical World will re- 
member that in the early spring we gave a somewhat de- 
tailed description of the Municipal Are Light and Power 
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Station of St. Louis—the largest are lighting plant in the 
world, in which the Wood are light machine (Fort 
Wayne) is exclusively used. The Slattery (Fort Wayne) 
alternating current machinery for incandescent lighting 
is not less popular, and to this have been added in this 
display the new Wood alternating current machines, 
Whick are a distinct advance, in many ways, upon al- 
ternating current machinery construction. 

These latter will be described in detail in the course of 
this article, but in the meantime the various exhibits in 
the display will be briefly catalogued. 

The space allotted to the Fort Wayne company directly 
idjoins that of the General Electric Company, and lies 
to the southwest of the Edison Tower of Light, which is 
it most convenient datum point from which to locate 
exhibits upon the ground floor. 

As is well known, prime movers are not allowed in 
Electricity Building; all machinery in motion is therefore 
(riven by electric motors supplied with current trans- 
mitted from Machinery Hall. In the Fort Wayne exhibit 
the motors are arranged along the west side of the space, 
and consist of two, that to the north being an 80-h. p. 
~20-volt Wood motor, and that to the south a 125-h. p. 
500-volt Wood motor. Belted on the same _ side 
of the shaft as the two motors, and in ap- 
proximate alignment with them and between them, are 
i 400-light 110-volt direct current Wood dynamo, and a 
250-light 110-volt dynamo of the same make. Upon the 
south line of the space is shown a one-light Wood are dy- 
namo driven direct by a 114-h. p. Wood motor. This sup- 
plies a lafge locomotive headlight to the east containing 
in are focusing lamp. 

On a post in the southwest corner, just about the 
height of a man’s head, is stationed a \Y4-h. p. Wood 
inotor driving a powerful little fan which has been de- 
hominated “The Coney Island Breeze.” It runs so noise- 
lessly that the passer-by is scarcely conscious of its pres- 


ence until his hat is blown off, to the amusement of the 
groups of lookers-on, who are lying in wait for such 
catastrophies. The unfortunate victim, with ill-concealed 
embarrassment, usually picks up his hat and glances 
around to see who is looking, very much as the man does 
who has incautiously stepped upon a banana-peel on tke 
sidewalk, and passes on with a good-natured but some- 
what sheepish expression, if he be accompanied by a 
lady, or steps aside, if he be alone, to enjoy the discom- 
fiture of the next unfortunate. 


A COMPACT EXHIBIT. 


In the southeast corner of the space is shown the first 
are dynamo built by Mr. James J. Wood, in May, 1879. 
This is driven by a 1%-h. p. Wood motor, and supplies an 
old-style Fuller focusing lamp. The whole is placed upon 
a mahogany stand and forms an interesting contrast with 
the modern machine of the same inventor. 

The south half of the east face of the space is occupied 
by a row of armatures for are light machines of 80, 60 
and 40-light capacities. Next come two Slattery arma- 
tures intended for machines of 1,200-light capacity, and 
belted from the line shaft to the east are the new Wood 
ironclad slow speed alternator of 1,500-light capacity, 
a Slattery alternator of 1,200-light capacity, and further 
north the great new ironclad armature, slow speed, 3,000- 
light Wood alternator, the latest addition to the dis- 
play. 

A 400-light direct current armature and a 160-h. p. gen- 
erator armature, with two small exciter armatures slung 
to its shaft, are shown just south of the 3,000-light Wood 
alternator. To the north of the latter are shown a 60- 
light and an 80-light Wood are machine, a search light 
and a 125-light half-are Wood machine. 

In the centre of the space running east and west is a 
12-machine 12-circuit sample switchboard, used here 
for the distribution of both direct and alternating cur- 
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rents at 110 volts. Adjoining this is a 6-machine 6-cir- 
cuit are switchboard of marbleized slate—that is, the 
front of the board is equipped for that purpose, while 
the reverse side is equipped as a 2-machine 2-circuit al- 
ternating current switchboard, and is used for the con- 
trol of the circuits from the two alternators in use. 
Facing the west and running in a north and south di- 
rection is another marbleized slate switchboard for the 
control of the motor and low-tension direct current cir- 
cuits. Upon its face are five switches, one controlling 
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the 500-volt motor, one controlling the 220-volt motor, 
one each for the 400 and 250-light machines, and one for 
throwing in multiple the two latter. Necessary rheo- 
state, ammeters, voltmeters, fuses, etc., are also found 
here. Upon the floor at the base of the switchboard are 
the starting boxes for the two large motors. On the rear 
are found the connections and automatic circuit breakers 
for the motor circuits. No lightning arresters are used, 
but the armatures are protected by means of three sets 
of fuses between their terminals and the line. 
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Partly inclosed by and to the north and east of these 
switchboards is a space devoted to Slattery transformers. 
This is surrounded by a railing, the top of which serves 
as a display board for apparatus and parts of apparatus 
to be referred to later on. There are within this space 
transformers of the following capacities: 5, 10, 15, 25, 30, 
40, 50, 75 and 100 lights, the whole aggregating 2,000 
lights. Some of these transformers are in actual opera- 
tion, but others are idle, being merely displayed to make 
the series complete. As is well known, the fuses accom- 
panying the Slattery transformer are not inclosed within 
the transformer itself, but are located outside in a sep- 
arate compartment, and so arranged that they can be 
inserted conveniently, and without danger. Both single 
and double pole fuses are employed. 

Upon the railing surrounding the transformers are 
found the following: Discharge boards for the 500-volt 
fields, ground detectors for are and incandescent circuits, 
fan motors, all kinds of brushes and brush holders, Wood 
ammeters and voltmeters, arc-light suspension boards, 
spark arresters for arc lamps, journals for different sizes 
and types of dynamos, rheostats, commutators for gen- 
erators and are machines. And then comes a very 
thoughtful arrangement, which has a high educational 
value, namely, a complete set of the parts of a 40-light 
are machine regulator, which may be handled at will by 
those admitted within the railing. Too often has this 
educational feature been neglected in the displays at 
the World’s Fair, and the only opportunity afforded a 
student for studying a machine is in its completed and 
assembled state, which does not always permit of an 
intelligent examination of all its several ‘parts. But here 
one has both before his eyes and may study them in de- 
tail or assembled, and thus get an intelligent idea of the 
mechanism of this most essential part of the constant 
current machine. 

When we meet with the endeavor on the part of an 
exhibitor to afford his visitors an opportunity for study, 
we feel inclined to assist him all in our power by calling 
special attention to this feature. This is one of the too 
few cases where an enlightened policy has been adopted 
by the exhibitor, and we believe we are doing our readers 
a genuine kindness in ealling especial attention to this 
display, which is in such marked contrast to the displays 
of some other exhibitors, and with that policy which has 
prevented not only the visitors but the electrical press 
from gaining the information so much desired by every 
student of electro-technics. 

We have no apology for this digression; but to proceed: 
Just north of the transformer space is a lamp rack con- 
taining 84 lamps of the various sizes and styles for 
alternating, constant potential and constant current are 
lamps made by the company. ‘Twenty-four different 
styles are here represented. The company makes in all 
27 different styles, one of those not represented being an 
arc lamp for street railway circuits to be used nine in 
series on a 500-volt circuit. 

The north side of the space is bounded by a wall, and 
upon this has been outlined in incandescent lamps the 
name of the company and its location, namely, Fort 
Wayne Electric Company, Fort Wayne, Ind. Upon either 
side of the sign is a panel upon which is painted the coat 
of arms, on one side of Indiana and on the other of IIli- 
nois. Each of these panels is illuminated by six incan- 
descent lamps. The total number of lamps in the sign 
and panels is 300. 

Just below the sign is a series of wooden shelves upon 
which are shown three designs of alternating current 
meters; the first is the original folding fan meter, the 
second the aluminium Arago disc, and the third the new 
style Wood alternating current meter, the latest produc- 
tion of the shops. These meters are connected in the 
lamp circuits supplying the lamps on the sign, and are 
shown in actual operation when the proper switches be- 
low are turned on. In addition to these meters there are 
others of their well known types in the usual metal cases, 
illustrating the commercial form in which they are sup- 
plied to customers. 

Entering a small door in the centre of the north wall, 
just to the west of the lamp sign, one is ushered into the 
storeroom, which is equipped, in the usual manner of 
central station storerooms, with all the apparatus and 
paraphernalia required in maintaining commercial electric 
circuits. In fact, this display may be regarded as a 
miniature central station, for it supplies current to all of 
the exhibitors in the northwest gallery and to about one- 
half of those in the southwest gallery. 

The Office. —But a central station must needs have an 
office, and this one is no exception to the rule, for it has 
erected and furnished to the north of its exhibit a most 
cozy little office where those in charge are glad to meet 
their friends. The office building is uniform in architec- 
ture with those of the offices of the General Electric 
Company and the Lamp Company which it adjoins, and 
covers a floor spaee of 18 by 24 feet. The walls are col- 
ored with Indian red, and are pierced by two ample door- 
ways hung with handsome portieres of Turkish material. 
One of these doorways opens out upon the aisle, and the 
other upon their exhibition space. The illumination with- 
in is entirely artificial, and is supplied chiefly by four arc 
lamps of 2,000 c. p. 

In the centre is a handsome bronze chandelier with six 
lights, and these are re-enforced by some 25 others dis- 
tributed around the walls. 

The air is kept delightfully cool by five electric fans 
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distributed judiciously around the walls. The inlaid floor 
of oak is covered with a handsome Turkish rug, upon 
the centre of which stands an elegantly carved oak table. 
In one corner is a large office desk and on the other side 
of the room a handsome sofa or lounge upholstered in tan 
leather, which, in keeping with the similarly upholstered 
chairs, adds elegance to this beautiful apartment. 

The Wood Arc-Light Dynamo.—As has already been 
stated in The Electrical World, this interesting machine 
is of the consequent pole ring armature type, employing 
two pairs of brushes upon its commutator. The most in- 
teresting portion of an arc-light machine is the mechan- 
ism by which the current is maintained constant, and 
that employed by Mr. James J. Wood is one of the most 
interesting of this class of controlling apparatus. 

We have stated that four brushes are used upon the 
commutator; these are arranged in pairs, and so con- 
trolled that the distance between the two brushes of a 
pair is modified, as well as the line of commutation, as 
the demands on the circuit are varied. 

On one end of the machine is placed a solenoid magnet 
in series with the line. The pull of the solenoid is nor- 
mally balanced by a coiled spring, and attached to the 
end of the solenoid core is a lever which is moved 
through a vertical plane up or down as the demands on 
the circuit are varied. Rigidly attached to and concen- 
tric with the armature axis is a small pinion which gears 
into two other pinions of the same size, thus giving them 
rotation, the first in a direction opposite to the armature 
and the second a rotation in the same direction. At- 
tached to and revolving with these two latter cog wheels 
are small friction rollers, which are alternately thrown 
into contact with an 84-inch friction wheel, as the lever 
before mentioned is thrown up or down; thus, if the coil 
spring overpowers the solenoid and the lever falls, the fric- 
tion roller revolving in the same direction as the armature 
is thrown in contact with the large friction pulley, while 
if the motion of the lever is upward it is thrown away 
from the friction pulley, and the other friction roller is 
thrown in contact with the latter, reversing the motion. 
The motion of the large friction pulley in whichever di- 
rection it revolves is communicated by double reduction 
gear to a small shaft, upon which is located a differential 
gear, one of which meshes into the shifting apparatus of 
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one of each pair of brushes, and the other, meshing into 
that, shifting the other pair of brushes. In this way the 
distance between the two brushes of each pair is sep- 
arately controlled, though their distance apart is always 
a function of the change of angle of commutation. A 
simple device is inserted in the train of mechanism to 
prevent the wearing away of the friction surfaces in 
case the demands of the circuit should cause too great 
a change in the line of commutation. This consists sim- 
ply of a clutch finger by which the regulating apparatus 
is thrown out of gear when the proper range of shifting 
of the clutches has been exceeded. 

A feature of the solenoid magnet not observable on 
the machine itself, but shown among the detached parts 
before referred to, is the means resorted to to prevent 
the sticking or binding of the solenoid core; it consists 
simply of inserting in a slot in the inner end of the core 
a small brass roller, which rolls wpon the inner cylindrical 
surface of the solenoid as the core moves in or out. 

New Wood Ironclad Alternator.—This machine, which 
is one of the most interesting of any exhibited, is worthy 
of a detailed examination, both because of its novelty of 
coastruction and because there is embodied in it a dis- 
tinct advance in the construction of alternate current gen- 
erators. As before stated, there are two of these ex- 
hibited here, the largest of which, the 3,000 lighter, has 
only just been erected, and will serve as our model. In 
this there are 24 fields, and the armature has the same 
number of coils. In the construction of this machine it 
has been the endeavor to reduce as much as possible the 
amount of material and at the same time to keep the 
speed within reasonable limits. In the construction of 
the armature, which is of the ironclad type, the coils are 
all carefully inclosed in mica ducts 1-16th of an inch in 
thickness, and set well below the surface, making it im- 
possible under any conditions for the coils to fly out from 
centrifugal force. The ironclad principle also does 
away With all bands and other external fastenings tend- 
ing to become loose or to burst. The insulation of each 
coil is carefully tested to 5,000 volts between the coil and 
core before the armature is placed in the machine for 
final test. The attempt has also been made to reduce the 
number of turns per coil for the potential required to the 
minimum, while at the same time keeping the armature 
induction at the highest practical point. The marvelous 
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result has been obtained of one volt for 3.6 inches of 
conductor on the armature, which is something heretofore 
unheard of. These figures are given on the authority of 
Mr. James J. Wood, the electrician and general super- 
intendent of the Fort Wayne Electric Company, and the 
inventor of the machine. 

The armature core is of peculiar construction. It is 
not built up of rings or segments, as has been the usual 
custom, but is built up of C-shaped stampings which are 
put together in a somewhat similar manner to the pieces 
of link belt, differing in this, however, that they do not 
correctly register, the one with the other, but leave air 
spaces, not only between every set of punchings, but 
also air ducts around the active coils, which air ducts or 
channels are formed by the failure of the punchings to 
register when assembled in the complete armature. This 
construction gives an enormous radiating surface, which 
in this machine is equal to about 40 times the actual 
surface of the armature, and as the armature revolves 
the powerful draughts of air created are forced through 
these channels, rendering it almost impossible for it to 
become overheated, even though running on an overload 
for a considerable period of time. 

Referring to the diagram, the connections of the arma- 
ture are seen to be exceedingly simple. In this machine 
the coils are connected in multiple series, one end of the 
coils being connected to one of the collecting rings, 
while the other end of the coil is connected to one of 
the commutator segments; the other commutator seg- 
ment and other rings being connected together, as 
shown. The machine is compound wound, the series 
excitement being due to the current from a small sep- 
arate exciter, which passes around all twelve fields in 
series. The compounding, which does not differ ma- 
terially from the method employed in the Thomson- 
Houston machine, is best explained by reference to the 
diagram. 

It will be seen that a portion of the armature current 
is rectified by the commutator, after having passed 
through a non-inductive resistance, shown diagramati- 
cally to the right. This rectified current thence passes 
around the field coils in order to produce constant po- 
tential or over compounding in the external circuit, as 
may be required. Each field is wound with four layers 
of wire, the first two layers being supplied by current 
from the exciter, and the two outside layers being sup- 
plied by the commutated current. The main excitation 
is, of course, produced by the separate exciter referred 
to. This machine is also of the slow-speed type with 
ironclad armature and gives practically constant poten- 
tial without compounding on all changes of load. It has 
a maximum capacity of double the output required by 
the alternator, which it accompanies. 

The yoke construction on this dynamo is also a new 
departure, the yokes being made somewhat less than 
half circles, and placed below the centre of the shaft and 
adjusted from an independent pedestal. The advantage of 
this arrangement is that it permits the removal of the 
armature without disconnecting the yokes, brush 
holders or connections, thus effecting a great saving in 
time, should it become necessary to remove the armature 
dt any time. 

The field magnets are constructed with slotted poles 
in order to prevent eddy or Foucault currents, and are 
well ventilated by the currents of air blown across 
their faces from the armature. 

The field shunt or non-inductive resistance, as it has 
been called, which is used to regulate the over com- 
pounding, is mounted in the pedestal, as before stated, 
on the commutator end, and ventilated by a forced 
draught from the armature. It is thus not only kept cool 
but is also protected from metallic dust or mechanical 
injury. This pedestal has a perforated door which can 
be removed should it become necessary, from any cause, 
to alter the adjustment of the shunt. 

There is also a sliding base accompanying this alter- 
nator, which not only enables the attendant to move the 
dynamo in order to tighten or loosen the belt, but at 
the same time to move the exciter, so that the tension 
of the exciter belt is not altered in changes of position 
of the alternator. This is a very convenient improve- 
ment, as it enables this part of the work to be done by 
one man, instead of two, by the movement of a single 
lever. 

On the commutator two sets of brushes are used on 
each side in multiple, so that one set can be removed 
for trimming, while the machine is in operation. On tke 
collecting rings of the large alternators two sets of 
brushes are used !n tandem, so as to give increased car- 
rying capacity for the large currents the alternator is 
intended to furnish. 

These machines are built in sizes of 750 and 1,50¢ 
lights for what is called the first type, and 3,000 and 
6,000 lights for the second type, and for 1,000 or 2,000 
volts, as may be required. They are over compounded 
for from 5 to 10 per cent. loss. 

A comparison of the new machine with the old Wood 
alternator of the same capacity will be of interest here. 
The new alternator runs 350 revolutions per minute 
slower, has 1,000 pounds less copper on it, and weighs, 
complete, 6,500 pounds less. 

The new machine has already attracted wide attention 
among visiting electricians, and it is destined to attract 
still more when the extraordinary claims made for it be 
come better known. 
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THE GENERAL INCANDESCENT ARC LIGHT COMPANY. 

One of the pleasantest displays in the Electricity Build- 
ing is that of the arc lamps and arc lamp fixtures to be 
found in Section 3, Space 6, which lies along the north- 
east wall of the building, occupying an area of 68 feet by 
13 feet. Shaded by a canopy of the Spanish colors, sup- 
ported by a light framework of gas pipe tubing, there are 
here displayed the wares of the General Incandescent 
Are Light Company, already well known and popular 
in the market. 

On the. centre of the wall is a row of simple switches 
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can manufactures in the decorative side of their work, 
and that this constituted the chief superiority observable 
in the arc lamps of their display. This lesson has not 
been lost upon the General Incandescent Are Light Com- 
pany, for they have here displayed samples of lamps 
and fixtures unsurpassed from the artistic point of view 
by any previous displays, and have shown in their brack- 
ets and chandeliers of Bijou lamps how the soft mellow 
light of the low ampere arc may be employed to lend 
beauty as well as brilliancy to interiors of limited or larger 
extent. The handsomest single piece exhibited is a six- 
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and cut-outs for 30 circuits. Distributed along the wails 
are handsome brackets in gold, iron, polished steel and 
matt finish, and pendent from the canopy above are single 
lamps and clusters of lamps, both for indoor and outdoor 
lighting. Asis well known the lamps of this company are 
intended chiefly for incandescent or constant potential 
circuits, and therefore find use more especially for inte- 
rior illumination. The situations which these lamps are 
called upon to fill has made a demand for some qualities 
not so essential for outdoor illumination; namely, great 
steadiness of light, ornamental appearance, and smallness 
of compass. As they are called upon also to compete 
in a sense with the incandescent lamp, they have car- 
ried the sub-division of the light to a much finer point 
than is called for in outside illumination. 

All of these details have been given special attention by 
the company, and there are exhibited in this display 
Standard or Rack Feed lamps, “regular,” “short,” and 
“long,” the Chain lamps, “regular,” “short,’’ and “long,” 
and the Bijou lamps, ‘regular’ and “short,” consuming 
4, 6, 8 and 10 amperes. Of the rack feed lamps, those 
termed “regular” have a length of 43 inches, and have a 
life of from 10 to 11 hours. The “short” lamps are 35 
inches in length, with seven to eight hours life, and the 
“long” are 51 inches with 138 to 14 hours life. 

In order to adapt the lamps to low ceilings or othet 
situations where length is objectionable, the chain lamps 
have been introduced, in the mechanism of which a chain 
and drum are substituted for the rack and pinion. Of 
these the “short” are 30 inches in length, and have a life 
of from seven to eight hours, and the “regular” are 34 
inches in length, with a life of from 10 to 11 hours. The 
Bijou lamp is a smaller lamp of the chain mechan- 
ism type, especially adapted for decorative purposes, and 
appropriate for hotels, halls and theatres, as well as the 
better class of private residences. These are furnished 
in electroliers, standards or brackets, of two, four, six or 
more lamps, and are furnished of almost any desired 
candle-power from 200 up. These are divided into “short” 
and “regular” lengths, the “short” lamp being 27 inches 
in length, having a life of from seven to eight hours, and 
the “regular,” 31 inches in length, with a life of from 10 
to 11 hours. 

The arc lamp was not, in its early days, a thing of 
beauty, and the manufacturers paid little attention to 
their ornamentation, feeling perhaps that they were more 
for use than ornament, and incapable of taking on artis- 
tic shapes. The Germans, however, taught us a lesson 
in this at the Frankfort Exposition, and it was a matter 
of considerable remark that they far surpassed Ameri- 


light chandelier suitable for a banquet hall or large draw- 
ing room, so elegant is it in its appointments. The globes 
are porcelain glass upon which opalescent tints play, and 
the quality of the light radiated from its surface is in 
keeping with the artistic metal work and graceful design 
of the fixture itself. 

The controlling mechanism of these lamps is exceed- 
ingly simple. The feed is by gravity, which is arrested 
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aet, frees the pawl from its ratchet, and the positive 
carbon descends into contact with the negative, thus es- 
tablishing the circuit. The moment the flow of current 
is thus diverted from the shunt the positive carbon 
springs back again to a distance of about one-eighth of 
an inch, as above stated, and the arc is established. It 
is in its former position, and in this position it remains 
until by the burning away of the carbons the resistance of 
the are becomes sufficient to abnormally increase the 
flow through the shunt again, which again causes the 
feed mechanism to operate. This exceedingly simple 
method of feed is adopted in both the rack and chain 
lamps, the only essential difference being that in the 
chain lamps the descent of the carbon winds up a spring 
within the chain pulley, whereas in the rack lamp these 
are replaced by a rack and pinion. 

The carbons used by this company are of two qualities; 
the first bear the brand of the Fabrik Elektrischer 
Beleuchtungs Kohlen of Nurnberg, Germany, and the 
second is of the best selected domestic manufacture. 
The positive carbons of both grades are cored carbons 
and the negative solid. There is a difference of 20 per 
cent. in price in favor of the American carbons, but it is 
claimed that there is an equal difference in light and life 
in favor of the German carbons, and that they are 
more uniform and cleaner, which makes a balance in 
favor of the higher priced products. 

Although this company has succeeded in making its 
lamps operate with perfect satisfaction, three in a series 
on 110 volts, which has not been accomplished before, 
and in this case the voltage of the are of the three- 
ampere lamps is 34, and of the fiveampere lamps, 35, 
still the usual practice is to connect up the standard 
lamps two in a series across circuits of about 110 volts. 
When thus connected the following data are standard 
for lamps consuming the following currents: 


Difference of 
potential be 
tween binding 


Difference of 
potential at 


Ampéres. are. posts. 
41 58-59 

6 42 58-59 

8 43 58-59 

10 44 58-59 


The shunt circuit in all styles of these lamps has a resist- 
ance of from 440 to 480 ohms. 

Where a larger number of lamps are placed in series 
on a constant potential curcuit, the lamps are provided 
with an extra resistance, which is thrown into cir- 
cuit by an automatic cut-out upon the failure of an in- 
dividual Iamp to operate, thus providing, as in con- 
stant current lamps, for continuous burning of the re- 
mainder of those in circuit. 

It should be stated that where lamps are connected 
across 110-volt circuits, two in series, since each lamp 
requires but from 41 to 44 volts for its proper oper- 
ation, an additional resistance is necessarily introduced. 
In fact, this additional resistance is an essential to the 
operation of the feed mechanism. It may be placed 
either in the fixture itself, or at any convenient point 
at a distance from the lamp; both plans are adopted by 
this comjpany. 

There are 70 lamps exhibited altogether, all of which 
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by a pawl and ratchet movement, controlled by an elec- 
tromagnet in the shunt circuit. The normal position 
of the carbons is not, as is usual, one of contact be- 
tween the points, for, upon trimming the lamp and 
bringing the two carbons into contact, they spring back 
a distance of about one-eighth of an inch, where they 
are maintained until an abnormal current passing 
through the shunt circuit, by actuating the electromag- 


are provided with insulated hangers, and the insulation 
is carried throughout the frame so that not only the 
mechanism, but the lamp frame is insulated from the 
lamps themselves. 


THE CENTRAL ELECTRIC COMPANY’S EXHIBIT. 


In the southwest gallery of the Electricity Building 
is a large black signboard with letters in gilt, which 
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gives an idea of the scope of the Central Hlectric Com- 
pany’s exhibit. These letters read as follows: 
THE OKONITE COMPANY, LIMITED, 
13 Park Row, New York. 
THE INTERIOR CONDUIT AND INSULATION 
COMPANY, 
44 Broad street, New York. 
THE WASHINGTON CARBON COMPANY, 
Pittsburg, Pa. 

These are the companies for which the Central Electric 
Company are general Western agents, which is attested 
by the further announcement, on their own sign, at the 
bottom of the board, which reads as follows: 

CENTRAL ELECTRIC COMPANY, 
General Western Agents, 116-118 Franklin Street, Chicago. 

The space allotted to this company is L-shaped, the 
narrower portion being bounded by a high board parti- 
tion, and the broader portion extending between the cen- 
tre and western aisles. In this latter is placed the 
Okonite exhibit, which consists of a number of large 
spools of wire as follows: Beginning at the north is a 
reel of 500,000 circular mils Okonite braided cable com- 
posed of one strand of No. 14 and 117 of No. 16 B. W. G. 
wire. Adjoining this is an Okonite aerial cable 
composed of 19 conductors of No. 16 B. W. G. cov- 
ered with 6-32-inch ex. standard covering. Next 
comes a No. 4 A. W. G. stranded Okonite sub- 
marine cable, covered with 
46 inch insulation. A No. 
6 A. W. G. braided solid — ble 
Okonite wire covered with ; 
80-inch insulation, a 25 
straight conductor No. 18 
B. W. G. Okonite armored 
submarine telephone cable 
with insulation 6-32 inch, 
and a No. 4 A. W. G. braid- 
ed stranded Okonite cable ‘ Y 
with .40-inch insulation oc- 97 
cupy the centre, directly R : 
underneath the sign. 

To the south are found a 
7-conductor cable, each 
composed of three No. 18 
B. W. G. wires, with 9-32- 
inch insulation, armored 
for submarine use; a reel 
of aerial telephone cable 
containing 25 pairs of con- 
ductors of No. 18 A. W. G., 
covered with 432 of an 
inch of the standard cov- 
ering, and a No. 0 A. W. 
G. stranded Okonite lead 
covered cable with .65 in- 
sulation. All of these wires 
are wound upon large wooden spools painted white and 
bearing the well known trademark of the Okonite Com- 
pany. 

The space south of the Okonite display is the narrower 
portion of the L before referred to, and use has been 
made of the partition to display in an attractive manner 
the other exhibits of the Central Electric Company. The 
partition itself is draped throughout in Quaker drab en- 
livened with trimmings of red; against this have been 
erected two large imitation rosewood sample boards 
with canopied tops. Between these is a small board of 
oak, draped in black velvet, upon which are displayed 
the Washington carbons. Upon the walls, in handsome 
oak frames, are shown two large photographs of the 
Okonite factory, exteriors, and four interiors. Upon one 
of the canopied semple boards before referred to are 
shown metal cased and plain interior conduits, a four- 
light hanger with pull cord switch, ceiling rosettes, ete. 
On the board itself are shown fuses, brass covered inte- 
rior conduits, also iron covered, both alone and as ap- 
plied to ammeters. Flush switches, junction boxes and the 
tools used in fitting the conduits are also displayed here. 
The two boards referred to are practically duplicates 
in their fittings and constitute the display of the Inter- 
ior Conduit and Insulation Company. 

The carbon board before referred to shows electric 
light carbons, round, square, oval and elliptical, of various 
sizes, both plain and electroplated; carbon brushes and 
battery carbons of various sizes and shapes are also 
shown. An interesting display is that of a small piece of 
the crude material, which forms the basis now of all or 
nearly all of the better grades of carbon in the market; 
namely, oil coke, which is the solid residuum obtained 
from the petroleum refining processes. This material 
has been selected as the best for electric light carbons, 
from the fact that it contains less inorganic mineral 
impurities than any other commercially available carbon. 
Some very large cylindrical carbons, varying from three 
to six inches in diameter, are shown both in lengths and 
in discs, and small pencil carbons such as are used in the 
Westinghouse circuit breakers and others complete the 
list of this interesting display. 


A CHARMING AFFAIR, 


One of the pleasantest incidents that have thus far 
transpired in Electricity Building since the opening of 
the fair was the informal reception given by Herr Rath- 
enau, the general director of the Allgemeine Elektricitats 
Gesellschaft, to 50 or more guests who were invited 
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last Tuesday cvening to examine the interesting display 
of electrical apparatus shown by that company. 

This great German house is known wherever the sci- 
ence of electricity is known, but perhaps at this time 
is more closely associated in the minds of electricians 
with the epoch making experiment two years ago, of 
transmitting 300 h. p. from the Falls of the Neckar, at 
Lauffen, to Frankfort, a distance of about 115 miles. 
We say epoch making, for the reason not only that 
many of the supposed possible difficulties in insulating 
against extremely high voltages were thereby proved 
not to exist, and therefore the practicability of high 
potentials not previously considered admissible was 
demonstrated, but the rotary magnetic field or poly- 
phase system was brought prominently before the elec- 
trical public. ‘This experiment furnished for the first 
time data which opened a new field of possibilities in 
the transmission of energy, and although but 30,000 
volts were used here, its success was such as to lead en- 
gineers to consider hundreds of thousands of volts, with 
as little trepidation as 10,000 volts had been looked upon 
before. 

The Algemeine Elektricitats Gesellschaft eonstructed 
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AN EXHIBIT OF INSULATED WIRES. 


the machinery and installed the plant for this most 
interesting experiment, and for this reason is the name 
so intimately and so properly associated with the ex- 
periment. 

Promptly at 6 p. m. the invited guests began to as- 
semble, and shortly after Herr Rathenau mounted a box 
and addressed himself to an explanation of some of 
the more notable exhibits. He first called attention to 
a feature adopted by his company, in the construction of 
motors and generators of the direct current type, that 
had not yet found its way to this country, and this was 
the pole ring—a continuous iron cylinder connecting 
the pole pieces of the field and enveloping the armature. 
This, he said, was resorted to to prevent sudden changes 
of current potential, to whieh was due much of the 
troublesome sparking of the commutators. As he spoke 
a large motor of this construction was thrown into cir- 
cuit and the audience were invited to nute the absence 
of sparks. He considered the pole ring an advantageous 
addition to direct current dynamo-electric machinery 
and recommended its adoption by constructors in this 
country. 

Referring to the Frankfort-Lauffen experiment, Herr 
Rathenau stated that he had noticed in the papers that 
a criminal was killed quite recently in New York with a 
current of 1,500 volts. By the same token 20 men 
coupled up in series could have been killed by the 
Lauffen current. He described the system of step-up 
and step-down transformers adopted in the experiment 
and pointed out how, by these means, even such poten- 
tials as 30,000 volts became safely amenable to control. 
He isa firm believerin and advocate of the three-phase 
system, and stated that it was capable of everything of 
which the direct current was capable, besides much 
more. Among the advantages he cited the facility of 
transformation afforded by it and the ability to use 
with it machinery without commutators or collecting 
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rings. He hoped the jury would examine the motors 
shown with critical eyes, and announce their defects 
if any were found. : 

As souvenirs of the Lauffen experiment, small pieces 
of the wire which was used in the transmission were 
distributed among the guests, and, in addition to these, 
pieces of the fuse wire used were also distributed. This 
was bare copper wire of about No. 36 B. & S., and al- 
though the guests were probably all familiar with the 
size used from having heard it stated or from having 
calculated it out for themselves, still it was with feel- 
ings of the utmost astonishment that they handled the 
veritable hairlike wire which had been one of three to 
earry 300 h. p. of energy. These mementoes will be 
highly prized by all who were fortunate enough to pro- 
cure them. 

A three-phase motor was then shown in practical 
operation driving a small generator, and as soon as 
speed was obtained the load of 150 amperes at 110 volts 
was thrown on in the shape of several hundred incan- 
descent lamps. Several types of three-phase motors, 
including duplicates of those used at Frankfort, as well 
as later designs, were thrown into action, and started, 
stopped and reversed at will. Several motors directly 
connected to generators by means of flexible connec- 
tions were shown. These flexible connections are en- 
tirely new to this country and consist of two discs, upon 
the face of one of which are a series of radial slots and 
upon the face of the other a similar series of brush-like 
rays of a number of thicknesses of thin sheet iron, so 
arranged as to take into the slots on the opposite disc. 
Considerable play is allowed and the flexibility of the 
brushes is such as to take up the sudden strains if not 
too great, or to permit them to slip a cog or two if very 
excessive. The play between the two discs also per- 
mits the motor and generator to work easily, even if 
perceptibly out of alignment. This form of flexible con- 
nection is always employed by the Algemeine Elek- 
tricitats Gesellschaft, where the direct connected ma- 
chines are not upon the same base. When the two are 
upon the same base, there is no chance of the bearings 
getting out of alignment, and 
the solid shaft is therefore 
adopted. 

Moving about among the 
exhibits, Herr Rathenau ex- 
plained first this one and 
then that. Coming to the 
display of incandescent 
lamps, he exhibited and dis- 
tributed samples of the un- 
carbonized filaments used by 
his company, which he stated 
were of collodion. These 
they had found far superior 
to bamboo; and then he 
showed the baked filaments 
—=- ready for insertion into the 

~< lamp bulbs. By what pro- 
F cess the collodion was ren- 
dered non-explosive was not 
stated. Collodion, as is well 
known, is gun cotton (di or 
tri-nitro-cellulose, which con- 
tains in its makeup § suffi- 
cient oxygen for its own 
combustion even in a vacu- 
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um) dissolved in ether, and the residue after 
the evaporation of the ether is of the same 
composition and cannot be carbonized. i -% 


probable that the cellulose is reprecipitated from the 
solution, in the amorphous state, and that this is what 
is used for the filament, and that collodion is merely 
one of the stages of the process of preparation. 

A series of electric clocks were next described, which 
he said were intended to be operated from the regular 
electric light circuits of the streets and were inserted 
in the circuit just as lamps were. They were controlled, 
he said, from the central station without additional 
wires. He explained that lowering the voltage of 
the circuits from six to ten volts was all that was re- 
quired to bring all the clocks into synchronism. This 
lowering of the voltage was usually done about five 
o’clock in the morning when its effects upon the lamps 
in circuit would be least felt. Thus once a day every 
clock was set exactly right with the astronomical clock, 
and the only variation possible was that which might 
result from irregular running in the intervals. 

Turning next to an electrometer he paid Prof. Ayrton 
a very neat and well deserved compliment by saying 
that both of the meters—the Aron and Thomson— 
which received the prize at Paris, involved a principle 
invented by Prof. Ayrton, and this same principle was 
the one upon which their own meter was constructed. 
He explained that the principle was that of a clock 
pendulum—the ball or weight of which was a volt- 
meter coil vibrating inside of an ammeter coil. The 
acceleration or retardation was very nearly proportional 
to the energy. Prof. Ayrton explained that he had cor- 
rected the very slight inaccuracy by a device which 
slightly lengthened the pendulum at each swing. Herr 
Ratkenau called attention to his method of correcting, 
which consisted simply of the addition of a small fin 
or vane upon the pendulum, by which its retardation 
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was slightly increased. He stated that this meter was 
accurate within four per cent.—two per cent. above 
or two per cent. below the true. He spoke of the Aron 
meter being a double clock meter. The one he was de- 
scribing was a single clock. The retardation, however, 
was shown by a second dial, whose hand by means of 
a planetary movement traversed the dial synchronous- 
ly with the clock hand when there was no retardation, 
put dissynchronously when the retardation was present. 
Comparison was made not with another clock in the 
meter but with the observer’s watch. 

A photographic potential recorder for lighting cir- 
cuits, by which a continuous photographic record of 
the fluctuation of the voltage was made and preserved, 
was next shown and described, and an electric train 
annunciator, by which the time of starting of the next 
train and its destination were announced in the depot 
was also operated. 

A number of electrical cooking utensils were shown in 
actual operation, and tiny cups of tea electrically 
brewed by fair hands were passed around. Something 
more substantial to drink was also provided, but it was 
not claimed that either the champagne or burgundy was 
electrically prepared or hypothecated. 

Among those present were many electrical celebrities, 
including nearly all of the jurors of electrical awards, 
of which the host himself was one of the best known. 
Among other foreign celebrities present were noticed 
M. Hospitalier, Prof. Ayrton, Prof. Silvanus Thompson 
and Mr. Rollins. 

The evening was an exceedingly pleasant and profit- 
able one, but it was a subject of deep regret among all 
that this notable exhibit so interestingly described was 
not entered for competition by reason of Herr Rathe- 
nau’s being himself a member of the jury of awards. 
This fact, however, showed in how high appreciation 
that gentleman held the position which he had been 
asked to fill, as he preferred that honor to entering 
into competition himself. 

The Electrical World congratulates the Allgemeine 
Elektricitats Gesellschaft and Herr Rathenau upon the 
success of this informal presentation of its exhibit, and 
felicitates itself upon its good fortune in being one of 
the number honored by the occasion. 


UE i a 
A South African Central Station. 





In the spring of 1892 the city council at Capetown 
(South Africa) decided to undertake a number of public 
enterprises, among which was the erection of a large elec- 
tric plant, which alone interests us here. After a loan of 
£250,000 for this large undertaking had been secured in 
London, several of the leading electrical companies were 
requested to send engineers to Capetown, 

Those who took part in the competition were three 
firms from London and Siemens & Halske, Berlin. Pref- 
erence was shown for one of the three plans submitted 
by Siemens & Halske. In the first of these, alternating 
current with transformers had been considered; in the 
second, a three-wire system with four accumulator sub- 
stations, and the third, which was awarded the contract, 
proposed a direct current five-wire system with a primary 
station 114 miles from the centre of the city, and an ac- 
cumulator sub-station in the city itself. 

This last-mentioned plan, although not the cheapest, 
was accepted because the contracting firm could recom- 
mend it most highly, on account of its experience with 
central stations in Wien-Neubad, Wien-Mariahilf, Wien- 
Leopoldstadt and Trient, and also because the Lord 
Mayor of Capetown had convinced himself of the actual 
advantages of this system at several of the above men- 
tioned places. 

As motive power for the central station, the very con- 
stant and reliable water power of the Tessina brook on 
Table Mountain was available. A pressure pipe line 
about 4.5 miles in length, by which a fall of 1,350 feet is 
made useful, carries the water to the turbines at the 
central station. Of these there are two with horizontal 
axes, each coupled directly with a direct current dynamo 
(interior pole machines of Siemens & Halske) of about 
135,000 watts, or about 200 effective horse-power at 250 
revolutions per minute. Reserve steam power is contem- 
plated. 

The current generated by the dynamos is carried over 
47,019-foot line of 2 by 95 square millimetres copper sec- 
tion iron armored Siemens patent lead double cable, 
which leads to the accumulator sub-station, which lies 
right in the city. An accumulator battery will soon be 
Placed in this latter station consisting of 272 cells of 
Tudor accumulators, giving 468 amperes of maximum 
discharge and 1,404 ampere-hours capacity; besides this 
Will be installed distributing and regulating apparatus 
by which the current will be sent through the main lines 
to the main distributing points. All main lines as well 
‘8 distributing lines in the main streets will be laid under- 
sround, while the rest of the distributing lines will be 
bare copper wire carried on iron poles furnished by 
Siemens Bros. & Co., London. The aggregate length of 
the underground wires is 22.09 miles; of those above 
stound, 55.9 miles. 

The plant must serve to supply 6,000 lamps, of which 
400 incandescents of 25 and 35-c. p. and 30 8&ampere 
acs are for street lighting. 
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ELECTRO-PHYSICS. 


Radiation of Refractory Bodies Heated in the Electric 
Furnace.—In an Academy paper abstracted in ‘‘L’Elec.,” 
July 22, Mr. Violle describes experiments made 
by him in which he found that carbon, chalk, magnesia, 
zircon and oxide of chromium, although totally different 
substances, have, in the electric furnace, the same 
brillianvy and give the same impression to the eye or to 
the photographic plate. In placing a small piece of carbon 
in the path of the arc he finds that it 1s rapidly consumed 
and becomes hollow on the side toward the cathode, while 
on the side toward the anode it is covered with pulverized 
deposit; it appears, therefore, to act exactly like a metal 
wire in an electrolytic bath, according to the law of 
Grotthus. 

Transparency of Ebonite.—According to the Lond. 
** Elec. Rev.,” July 21, Mr. Arno concludes from ex- 
periments that ebonite in thin layers is not transparent in 
the same degree for all the radiations of obscure heat; it is 
more transparent for such radiations the more they are 
refrangible, and in the highest degree for those of the 
shortest wave length; in thin leaves it arrests the radia- 
tions of obscure beat the less they are refrangible; its dia- 
thermanous puwer increases with the degree of brightness 
of its surface and diminishes with its thickness. 

Coil and Condenser in Series.—Prof. Perry, in the Lond. 
‘‘Elec.,” July 21, gives some interesting curves and 
simple formule for the current in a circuit containing 
a self-induction in series with a condenser; the curves are 
similar to those of Drs. Bedell and Crehore. 

Capacity of Polarization.—‘ L’Elec.,” June 24, re- 
prints a paper by Mr. Bouty in which he confirms the 
work of Mr. Blondlot; his researches were confined prin- 
cipally to solid and to fused electrolytes. 

New Theory of Electrostatics.—‘‘ L’Elec.,” June 24, re- 
prints an Academy paper of Mr. Vaschy on this subject. 

Dimensions of the Absolute Temperature.—In ‘‘L’Ind. 
Elec.,” July 25, Mr. Abraham replies to the comments of 
Mr. Guillaume in the article abstracted in the Digest April 
99 

UNITS, MEASUREMENTS AND INSTRUMENTS. 


Congress Proposals.—In some brief editorial notes in 
‘Ind. & Iron,” July 21, the term ‘‘voltage” is termed ‘‘bar- 
barous,” and the term ‘‘pressure” suzgested in its place; 
the term ‘‘electromotive force” is claimed to be wrong, as 
it ought to be applied only to the rate of fall of potential 
and not to the difference of potential of two points; ‘‘this 
horrible confusion is universal now,” electromotive force 
being ‘always used to denote what is neither a force nor a 
force per unit charge, but a potential;” this confusion, it is 
claimed, has been fatal to clearness of idea as to magneto- 
motive force, which has been confused with magnetic 
force; ‘‘current strength” is also claimed to be a barbarism, 
while the term ‘‘passing current” is claimed to be a loose 
expression, as it should be ‘‘passing electricity.” 

Mr. Guillaume, in ‘*‘ L’Ind. Elec.,” July 25, reviews the 
discussion of the American proposals by the German 
Society, and comments on them, giving, however, nothing 
new, but calling attention to the proposition made in the 
B A. report of 1892 for an absolute standard of light. 

Tie ** Elek. Zeit..” July 28, reprints in abstract the dis- 
cussion of the American Institute’s proposals at the French 
Soziety. adding a few unimportant comments on the same. 

One- Volt Standard Cell.—The Lond. ** Elec. Rev.,” July 
28, in describing Prof. Carhart’s new cell, states that it was 
first described by v. Helmholtz in 1882. 

Measuring Alternating Fields.—Mr. Hibbert, in referring 
in the Lond. ‘‘ Llec.,” July 28,to the apparatus described 
in these columns in the last issue, s'ates that some 15 
months ago he used a similar instrument to obtain the 
shape of alternating magnetic fields ; it consisted of an air 
thermometer with a flat bulb in which is fixed‘a thin 
copper disc ; currents will be induced in it in all positions 
except that in which the disc is parallel with the lines of 
force; it may be used with maximum or with minimum 
readings. (The same object seems to have been accom- 
plished ina much simpler way by an apparatus shown to 
the compiler almost 10 years ago by Mr. Mailloux ; it con- 
sisted simply of a small flat coil connected in series with a 
telephone, and was used to explore the fields'in and around 
a dynamo: the intermittency of the usual dynamo cur- 
rents produced sufficient pulsations ; it could not be used 
for uni-polar dynamos nor for fields excited with a battery 
current: it was really a magnetoscope and only roughly a 
magnetometer. To compare two alternating fields, as 
was required in Dr. d’Arsonval’s experiments, two ubso- 
lutely identical coils connected in series, and in circuit 
with a telephone. would doubtless give much more accurate 
results, the two coils being placed in the two fields, but re- 
versed so that the telephone indicates any differences.) 


DYNAMOS AND MOTORS. 


Alternating Current Motors.—Mr. Guilbert, in ‘*La Lum. 
Elec.,” July 29, describes, with the aid of three illustra- 
tions, a device of Messrs. Déri and Blathy for enabling a 
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motor constructed like a continuous current dynamo to be 
used for alternating currents ; it consists essentially of in- 
serting coils having resistance and self-induction between 
the junctions of the coils anfd the commutator bars, instead 
of connecting the former to the latter directly ; these coils 
can either be wound on the armature itself or on a separate 
laminated iron core ; in the former case they should be so 
placed that there is no induction in them due to the field, 
to the rotation of the armature, or to the periodic variation 
of the current; all these coils should be wound as nearly 
parallel as possible and next to one another, the neighbor- 
ing coils being wound in opposite directions ; when one 
coil of the armature is short circuited by the brushes, the 
effects of the induction in the two auxiliary coils are added 
to one another, whilst when the current to the brushes 
passes through these coils in opposite directions no counter 
induction is offered by the two coils. 

Constant Potential with Variable Speed.—Mr. Schulz, 
in the * Elek. Zeit.,” July 7, gives briefly the results of 
some tests made with a method proposed by Mr. Hoho (see 
Digest, May 27, under ‘‘ Composite Excitation of Dyna- 
mos”); the object of this method is to provide a means for 
maintaining the voltage constant when the speed of the 
engine, or, more particularly, the turbine, varies; it con- 
sists in placing in the circuit of the shunt winding of a 
simple shunt machine a small auxiliary machine, which 
is itself a shunt machine, and which is driven from the 
same shaft, soas to be under the influence of the same 
variations in the speed; in this arrangement such a pro- 
portion can be arrived at that the large machine generates 
a constant potential independently of the variations in the 
speed; the E. M F. of the small machine must be opposed 
to that in the shunt winding obtained from the large ma- 
chine. Experiments, however, show that the remanent 
magnetism of the small machine played such an important 
part that the results were unsatisfactory, even when 
the pole pieces were bored out very much larger 
in order to reduce the effect of the remanent 
magnetism; it could be adjusted so as to reg- 
ulate for a decrease in speed, but it was found that ona 
subsequent increase the influence of the remanent magnet- 
ism was too great. Another arrangement was tried in which 
the main machine had two windings, one, a pure shunt 
winding, and the other a shunt winding with this small 
machine in its circuit as before; the results, however, 
were also unsatisfactory, on account of the remanent mag- 
netism. Another arrangement was tried, in which the 
large machine had two independent windings totally dis- 
connected from each other, one a pure shunt, and tbe other 
in series with two small auxiliary machines whose E. M. 
Fs. opposed each other, the current, therefore, being due 
to the difference of their E. M. Fs.; the larger of the two 
small machines was wound as a compound machine; very 
good results were obtained with this arrangement, the volt- 
age of the large machine being constant up to 1 per cent. 
with a variation in speed of 16 per cent. 

Economy of Ventilating Fans.—The Lond. ‘*Elec.,” July 
28, reprints an abstract of a paper by Mr. Watel, read be- 
fore the Society of Chemical Industry, in which he arrives 
at the conclusion that slow speeds are preferable to high 
speeds, notwithstanding that for the former a more expen- 
sive fan will be necessary for displacing the same amount 
of air in the same time. Figures are given for actual cases 
showing that while the slow speed fan may cost more at 
the start, there isa considerable saving in the power re- 
quired, which saving in some cases very soon amounts to 
considerable more than the difference in price of the fans ; 
he states that if 15,000 cubic feet of air are displaced per 
minute by 1 h. p. the fan is doing excellent work, and any 
claims of greater efficiency than this can probably not be 
substantiated by facts; it always costs more to move the 
same amount of air at a high velocity than at a low one, 
and it therefore seems to be false economy to employ a 
small high speed fan, due to the fact that air at double the 
pressure takes twice and even more power to move it; the 
best peripheral velocity is not given mn the paper, but it is 
evident that the best diameter of a fan for a given duty 
will be comparatively large. 

ELECTRIC RAILWAYS. 

Electric Locomotive.—Referring to the large electric 
locomotive recently completed by the General Electric Co., 
the Lond. * Elec.,” July 28, criticises its capabilities un- 
favorably; comparing it with a steam locomotive for shunt- 
ing (drilling and side tracking trains), it cluims that the 
electric locomotive is quite inferior ; it doubts whether a 
draw bar pull of 12,000 pounds can be had without violent 
skidding, as such a pull requires the rails to be on a dead 
level and well sanded, unless ube weight of the locomotive 
be increased considerably over 30 tons, on a gradient of 2 
per cent; it claims that there is a doubc whether the en- 
gine could start on more than 8,000 pounds; if the normal 
starting effort be taken as 10,000 pounds, it claims that there 
cannot be more than one-tenth of this at full speed, even 
with a series-parallel device for starting the armatures. 
This would haul a load of about 80 tons on a dead level 
track in good condition and with a fair wind ; under other 
conditions its capacity would be considerably lowered. 
‘* It would seem nearer the actual mark to rate the loco- 
motive as having about 30 tons capacity of haulage over 
gradients not exceeding 1 per cent.” 

City & South London Railway,—The English journals 
of July 28 publish the report of this company for the last 
six months, The receipts had increased 8 per cent.. the 
number of passengers carried 12 per cent. and the train 
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mileage 15 per cent., as compared with the same period 
last year; yet the total working expenses were slightly 
less ; the locomotive and generating expensex, which 
were 18 cents per train mile when the roads were first 
started, and 15.4 cents last year, were below 13 cents 
during the last six months. 


CENTRAL STATIONS, PLANTS, SYSTEMS AND APPLIANCES, 


Clocks Operated from Electric Lighting Stations.—The 
‘* Elek, Zeit.,” June 23, reprints in full a paper by Mr. 
Hefner-Alteneck, in which he describes in detail and with 
the aid of two good cuts the system introduced in Berlin. 
In this system clocks are woua1d up continuously and set 
once a day by means of the lighting current from central 
stations; the clocks are operated by a pendulum which is 
kept in motion by the usual train of gears and spring, the 
latter being kept wound up by an ingenious make and 
break mechanism, which operates a pawl and ratchet, 
keeping the spring wound up continuously; the spring itself 
is capable of running the clock for twelve hours, but the 
arrangement is such that as soon as the spring is but 
slightly uncoiled it is automatically wound up again; a 
magnet attracts an armature, which in descending winds 
up the spring; the make and break device is some- 
what complicated; it is fully described in the 
original; to avoid the injurious effects of the 
spark on breaking, the device short circuits the 
m.gnets first and breaks the current afterward, 
the resulting spark being that of 100 volts in a non-induc- 
tive circuit of 1,600 ohms is insignificantly small and unin- 
jurious. The clocks are set at exactly 5 o’clock every 
morning by a mechanical device somewhat similar to that 
usually used in such systems; to actuate the mechanism 
the voltage on the circuits is reduced momentarily at pre- 
cisely 5 o'clock, this in turn releases an a:mature which 
has been attracted by the electromagnet, and which in 
falling moves the hands to precisely 5 o’clock by means of a 
pin which moves into the space between two inclined sur- 
faces located on the wheels which operate the hands; nor- 
mally, the magnet is just powerful enough to retain its 
urmature; in order not to have to keep the potential 
absolutely constant during the whole day _ the 
armature is raised up to the poles only a 
short time before 5 o’clock, and the magnet itself is not 
in circuit until that time, thus avoiding any errors due to 
an inadvertent fall of the voltage, and, at the same time, 
saving energy which would otherwise be wasted in the 
magnet during the 24 hours; the voltage must be kept 
absolutely constant only for a short time preceding 5 
o'clock; the appara‘us can be set to be operated by a dif- 
ference of 1 volt in 100, but it is preferable to use 10 volts. 
The description of the device for producing this change in 
voltage is not given. The clocks afford a source of revenue 
to central stations withont increasing the outlay materially; 
the cost of the current amounts to only 10 cents per clock 
per year; the system has the advantage over the usual 
clock systems in not requiring special lines, batteries, at- 
tendants, etc. 

Alternators in Parallel.—Mr. Mordey, in a recent paper 
(see Digest April 1, also March 18, 25, and April 8), stated 
that in connecting and disconnecting alternators 1m par- 
allel it is merely necessary to regulate the supply of steam 
to the independent steam engine, and not to vary the exci- 
tation ; this point was disputed by Mr. Swinburne; ina 
note in the Lond. ‘‘ Elec.,” July 28, taken from the ‘‘ Jour- 
nal of the Institution of E. E.,” Mr. Mordey again alludes 
to this, and gives the replies to questions put to several 
engineers engaged in the actual running of alternators, ip 
all of which the reply was favorable to Mr. Mordey ; this 
applies, however, to his own alternator, and may or may 
not apply to others also. 

Parsons Steam Turbine.—The Lond. ‘Elec. Rev.,” 
July 28, publishes an illustration showing an outside view 
of the steam turbine dynamo and alternator mentioned in 
the Digest last week ; an interesting and curious feature is 
that the complete combination stands on three Jegs or sup- 
ports, which are not even bolted to the floor and apparently 
require nu foundation other than what 1s necessary to sup- 
port the weight. 

Three-Phase Installation at Lauffen-Heilbronn.—In this 
pioneer three-phase installation, which has frequently been 
referred to in these columns, it appears that at first dif- 
ficulties arose in the switching in and out of the larger 
motors, owing to the effect on the light. From the **Elek. 
Zeit.,” July 14, it seems that this objection has now been 
completely overcome, and that the installation is now work- 
ing with perfect satisfaction. Atthe end of May, of this 
year, an aggregate of 41 h, p, was installed in the form of 
motors, while 20 h. p. additional are at present being in- 
stalled. In the short period of one and a halt years since 
the installation has been in operation the introduction of 
motors issaid to have been proportionally greater than in 
any other central station, which proves that a cheap and 
convenient source of power can be furnished by the three- 
phase currents. 

Mr. Jacquin in *‘ Electricité,” June 22 and July 138, gives 
an illustrated description of this station. 

Municipal Stations.—The Lond, ‘‘ Elec. Eng.,” July 21, 
reprints a paper by Mr. Hammond in which he gives, in 
the form of a history and statistics, a compilation compar- 
ing the municipal stations in England with those owned by 
companies ; his tables show that while the older stations 
are mostly owned by companies, those in course of con- 
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struction or projected are mostly to be owned by the cities ; 
the article, it appears. is in favor of municipal ownership. 

Fuerstenfeld- Bruck Station.—Lond. ‘ Elec. Rev..” July 
21, contains in abstract a translation of the description of 
this station mentioned in the Digest June 3; the abstract 
contains no cuts. 

Station at Szatmar, Hungary.—The Lond. ‘‘Elec. Rev.,” 
July 28, gives a short description of this plant,in which 
continuous current and accumulators are used. 

Dessau Gas Station.—According to the Lond. ‘ Elec. 
Rev.,” July 21, the production of one ampére hour at 110 
volts during the year 1892 consumed on an average 159.7 
litres of gas, 2.9 litres of water, 1.2 grammes of oil and 1 
gramme of cotton waste; with a 120-h. p. engine the best 
result during five hours for one cubic metre of gas was 
994 watt-hours, measured at the terminals of the dynamo. 

Portable Plants.—‘‘ La Lum. Elec.,” July 29, describes 
at some length and with the aid of nine good illustrations 
a portable lighting plant constructed by Mr. Fein, consisting 
of a boiler, engine and dynamo, mounted on wheels like a 
cart, and a wagon containing all the necessary supplies, 
including wire, poles, etc. 

Lighting Omnibuses.—Mr. Freund replies to the Lond. 
‘** Elec. Eng.,” in the issue of July 28, regarding a criticism 
of his paper (see Vigest, July 29), but gives nothing new ; 
his letter is commented on at length in an editorial, in 
which the cost of the lighting is discussed and analyzed. 


WIRES, WIRING AND CONDUITS. 

Overhead Lines ; Iron vs. Copper.—Mr. Snell, in his serial 
in the Lond. ‘ Elec.,” July 28, in discussing this subject 
gives a table containing the specific resistance, the specitic 
gravity, the breaking strain and the prices of the various 
wires used. In comparing iron with copper, he shows that 
as far as the price of the metal itself is concerned a cop- 
per line will cost about 27 per cent. more than an iron wire 
line of the same resistance, but when the total line cost is 
considered the reverse is the case ; the spans may be made 
about 50 per cent. longer for iron than for copper wire, but 
as the former is 6.18 times as heavy as the latter, the sup- 
porting devices must be correspondingly stronger. The 
figure of merit of a metal considered by itself may be ex- 
pressed as the product of the breaking strain and the re- 
ciprocals of the specific resistance, the specific weight and 
the price, the largest figure of merit indicating the best 
metal ; for copper this gives 450 and for iron 1,040, from 
which it seems that galvanized iron is about 
twice as good; the expensive posts, the shorter 
life and the fact that old iron wire has no 
marketable value, while copper always has (he does not 
add the increased cost of handling it) are all against iron; 
for telegraph and telephone lines there is little to choose 
between the two, but for conveying large currents copper 
will always work out the cheaper ; this applies to bare 
wires ; if insulated, copper is by far the cheaper, assuming 
that the thickness of the insulation increases as the diam- 
eter ; bronze wires, which are in general used for tele- 
graph and telephone lines, will inevitably come into favor 
for transmitting power; the spans can be made 50 per 
cent. longer than with iron, while less costly insulators are 
required ; he considers silicon bronze the best all round 
metal for power lines. 

Underground Lines.—Mr. Snell in his serial in the Lond. 
** Elec.,” July 28, discusses underground circuits, and de- 
scribes briefly the Callender solid bitumen and the Cal- 
lender-Webber drawing in systems : in the former the in- 
sulated wires are laid in troughs filled with bitumen, while 
in the latter they are drawn through conduits made of bitu- 
men concrete (into which, however, the cables are apt to 
sink, and can therefore not be withdrawn); in the Ra- 
worth system, also described briefly, the wires are drawn 
through pipes laid in troughs filled with bitumen ; all three 
methods are illustrated. 

ELECTRO-CHEMISTRY. 

Gold Ores. —The new Hannay process of extracting gold 
from refractory ores, such as contain sulphur, arsenic and 
other substances which cause the mercury to sicken and 
flour, mentioned in the Digest July 29, is described more 
at length in ‘‘ Ind. and Iron,” July 21. The process is based 
on mercurial amalgamation, an electric current and the use 
of a dilute solution of potassium cyanide; the solution 
containing the crushed ore is kept in motion by a propeller, 
so as to impinge gently on the surface of the mercury, 
which, being the negative pole, is always bright and cannot 
sicken, while the electro-deposited brown powdery gold is 
also ab-orbed by the mercury ; the positive pole is com- 
posed of powdered plumbago and powdered pitch and re in 
solidified by heat, and forms a lining in the lower portion 
of the vat; the refractory particles of gold are dissolved 
by the cyanide and transferred to the mercury by the 
electrolytic action of the current; the time of a charge 
varies from two to six hours, according to the character of 
the ore; over 90 per cent. of the gold is said to have been 
extracted; no previous treatment except crushing is 
required, and the chemicals are used over again. The 
Lond. ‘ Elec.,” July 21, gives a cut showing the arrange- 
ment of the apparatus. 

The Lond. ‘‘Elec. Rev.,” July 21, in criticising this pro- 
cess (a full account of which will be found in the ‘‘Mining 
Journal,” July 1), unfavorably, states that Rae, in America, 
in 1867, was the first to treat ores by the action of electric- 
ity and cyanide; references are also given to other earlier 
American patents. It is furthermore stated by that jour- 
nal that carbon anodes are even more easily destroyed by 
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cyanide than by chlorides, and that the carbon will proba- 
bly wear out by the constant rubbing of the ores; a two per 
cent. solution of cyanide is claimed to be a great deal too 
much; it is stated that a similar process was tried three or 
four years ago, and it was found necessary to abandon the 
mercury cathode, as the we.ght of the ore broke up the 
mercury, the loss of which was very great; it is also 
claimed that the cyanide cannot be used over and over 
again as the sulphides form sulphuric acid and decompose 
the cyanide, involving a loss. for which reason Simpson, in 
America, used carbonate of ammonia in his tank, to pre. 
vent the formation of hydrocyanic acid; in conclusion it is 
claimed that many of Mr. Hannay’s statements are the 
height of exaggeration. 

Conductivity of Metallic Fluorides.—According to the 
Lond. ‘‘ Elec. Rev.,” July 21, Mr. Speransky has found that 
the conductivity of ferric fluoride solutions is so exceed. 
ingly small that it is fair to infer that there can be no ap. 
preciable dissociation; with chromic and aluminium fluor. 
ides, if any electrolytic dissociation exists it must be exces. 
sively small. 

Testing for Arsenic.—In testing for arsenical poisoning 
zinc is commonly used, which, however, generally contains 
arsenic as an impurity, thus giving fa'se results, on which 
a supposed criminal’s life may depend. According to 
‘Ind. and Iron,” a small battery with platinum electrodes 
will produce the arsenureted hydrogen, if there is any 
arsenic present, without risk of misleading results due to 
impurities ; notwithstanding this, however, the dangerous 
zinc method appears to be used still. 

Researches with Leclanché and Other Similar Cells — 
Mr. Renault in ‘‘Electricité,” June 15, 22 and £9, describes 
in detail the researches of Mr. Ditte mentioned before ip 
these columns. 

Invention of the Primary Battery.—Mr. Pellissier in 
‘‘Electricité,” July 13, gives a history of the invention of 
the primary battery. 

Barium Accumulator.—In the Lehmann accumulator 
the active material is composed of peroxide of barium, and 
tne electrolyte is a solution of barium in water. 


Piysiological Effects of Alternating Currents.— 
“L’Elec.,” June 24, reprints a yote by Dr. Leduc, in which 
he states that alternating currents from electrostatic ma- 
chines have physiological properties quite different from 
those usually attributed to alternating currents of high 
tension and high frequency; they enable one to localize 
nervous excitation much better than one has been able to 
do heretofore. 

Physiological Effects of Unipolar Faradization.— 
‘* L’Elec.,” July 22, contains ap abstract of a paper by Mr. 
Charpentier. in which he describes some experiments made 
with a unipolar application of a current from an induction 
ceil. 

Electro-Physiology.—‘* La Lum. Elec.,” July 29, reprints 
a paper describing some recent experiments of Dr. Ledue 
with alternating electrostatic currents; an abstract will be 
found in the Lond. ‘‘ Elec Eng.,” July 28. 

Relative Safety and Danger of Electric Light Cw rents.— 
A somewhat lengthy discussion on this subject in the form 
of correspondence has been going on in the I.cnd. ** Elec. 
Rev.” for some time; it contains little of interest, being to 
a great extent an advertisement of the apparatus of several 
firms, differing in this respect from the discussion on the 
same subject in the columns of The Electrical World. 

Central Laboratory at Paris.—The Lond. *‘ Elec. Rev.,” 
July 28, publishes an abstract of Mr. De Nerville’s descrip- 
tion of this laboratory, which has been recently established 
in its new quarters. 


‘Moonlight Table for September, 1893. 





Herewith we give Mr. H. W. Frund’s table of lighti g 
hours for the month of September under his modified form 
of moonlight schedule : 


TABLE NO. 1. | 


. TABLE NO. 2. 
Standard Moonlight. 


Frund’s New Moonlight 











Philadetphia System. System. 

Date. Light. |Date.| Exting. ||Date. Light. (Date. Exting 
1 | 7:00 P.M 1 10:10P. M. 1 | 7:00 P.M. 1 (12:00 M 
2 | 7:00 2 (11:00 2 | 7:00 2 (12:00 
3 | 7:00 | 3 |91:40 58 7:00 8 (12:00 
4 | 7:00 | 5 |123404.M./| 4 | 7:00 5 12:40AM. 
5 | 7:00 | 6 | 1:50 5 | 7:00 6 | 1:50 
6 | 6:50 & : 3:10 6 6:50 7 3:10 
7 | 6:50 | 8 | 4:30 7 6:50 8 | 4:30 
s 6:50 | 9 | 4:30 ~ 6:50 9 4:30 
9 6:50 | 10 4:39 9 6:50 10 4:50 
10 | 6:50 | 11 | 4:40 10 | 6:30 11 | 4:40 
ll | 6:50 | 12 4:40 11 6:50 i 2 4:4’ 
12 | 6:40 | 18 | 4:40 || 12 | 6:40 13 | 4:40 
13 | 6:40 | 14 ‘ 4:40 | 13 | 6:40 | 14 | 4:40 
14 6:40 ' 15 | 4:40 | 14 6:40 Wb | 4:40 
15 | 7:40 16 | 4:40 | 15 | 6:40 16 | 4:40 
16 8:20 17 | 4:40 16 6:40 17 4:40 
17 | 9:00 ~ 18 | 4:40 17 | 6:40 18 | 4:40 
18 | 9:50 19 | 4:40 |} 18 | 6:30 19 | 4:40 
19 |10:50 20 4:50 1} 19 6:30 20 4:30 
20 {11:50 21 4:50 1} 20 6:30 21 4:50 
21 || 21 | 6:30 21 |12:00 M. 
22 | 1:00a.m.| 22 | 4:50 |! 92 | 6:30 92 12:10 
23 | 2:10 23 | 4:59 23 «| 6:30 23 12:00 
24 3:10 24 4:50 24 6:20 | 24 |12:00 
25 | Nolight | 25 | No light 25 | 6:20 | 25 [12:00 
26 | Nohght 26 | No light 26 | 6:20 | 26 |12:00 
27 | Nolight | 27 | Nolight|) 27 | 6:20 | 27 |12:00 
28 | 6:20P.,M. | 28 | 7:50P.M.|| 28 | 6:20 28 {12:00 
29 | 6:20 29 | 8:20 29 | 6:20 29 (12:00 
30 6:20 | 30 8:50 30 6:20 30 |12:00 
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storage Battery and Underground Conduit Blectric 
Railways. 





In his annual report, Chief Walker, of Philadelphia, 
describes some visits made to inspect various electric rail- 
way systems, from which we extract the following : 

The storage battery cars of the Eckington and Soldiers 
Home Railway, Washington, D. C., are run by the Electric 
Accumulator Company, of Philadelphia, six of them be- 
ing inservice. The railway company operates the road, 
but the Accumulator company keeps the batteries in re- 
pair, recharges them and looks aftar the electrical main- 
tenance. The batteries weigh nearly three tons per car. 
The cars are supplied with two 15-h. p. motors ; each 
car runs about seven trips (about 25 miles) before re- 
charging, which is about the limit per charge. The price 
for running these cars by storage was said by one party 
to be from three to four cents per car mile in excess of 
the overhead trolley. From another party it was learned 
thit the Accumulator company was under contract with 
the railway company to run the cars for three years, 
and to the best of his knowledge’ the price was satis- 
factory and that the company was making money. 
No figures could be obtained. The statement was made 
that but once sinc2 August, 1891, when they started 
running, and April, 1892, had the positive plates been re- 
newed, and that the renewal was inexpensive; the nega- 
tive plates at that time showed no deterioration; about 
two minutes was taken in removing one set of batteries 
and replacing them with others. A trip was made 
in a car that had run its full quota of seven trips, 
or 25 miles, and ran at a speed of about 13 
miles an hour, until a grade of about three per 
cent. was reached, when it must have fallen to about six 
miles an hour. The explanation was given that more than 
half the energy of the batteries was exhausted, and that 
the plates used in the batteries were of an old pattern, and 
not of the best. It was stated by one of the railway people 


that the weight of the cars was destroying the 
track, but it was not noticeable that either the 
section over which the storage battery was run 


or that over which the trolley was run was in any way 
damaged; both sections appeared to be in equally good 
condition. It was alsolearned that the Metropolitan Com- 
pany of Washington had expended upwards of $250,000 in 
equipping its entire plant for storage batteries. 

In Chicago a thorough examination was made of the 
underground electric railway. The piece now laid down 
was laid as an experiment, and is now about 200 feet 
over a mile and a half in length, and is laid out in the 
form of a loop. It has four curves, one with a radius of 
only 35 feet, crosses at one curve two lines of track, one 
a cable road, and uses one street, which is the most 
heavily traveled street for teams in that city; it has been 
in operation since March 1, 1892, and has purposely been 
subjected to every obstacle possible. The construction 
was carried on through the most inclement weather, and 
the cars have been, so we were informed, run every day 
since March 1, regardless of weather, though not continu- 
uously. The motor car weighs nine tons; from the bot- 
tom of the car a plate five inches wide runs down through 
the slot to which the trolley wheels are attached. This 
motor car hauled five loaded trailers, and is geared to 
develop 30 h. p. The construction, looking at it in the 
street, is just the same as in the cable slot. The conduit is 
of cast iron, 12 by 15 inches, supported by yokes of cast 
iron four feet apart, which extend across and carry the 
rails; the slot in the casting proper is about two inches 
wide; over the top, however, from both sides fits the slot 
bar of steel, the lower edges extending below the trolley 
wires, protecting them from moisture and interference 
and reducing the opening to about five-eighths of an inch. 
The trolley wires are suspended under the slot bar or the 
frame it covers, one on each side, being secured at each 
yoke at intervals of four feet, the insulation being 
molded mica, which is so fastened as to yield to the ex- 
pansion and contraction of the conducting wire (No. 
0000) and at all times hold the wires rigid and in one 
line; there being two trolley wires the circuit is metal- 
lic and there is no connection with the rails. 

The conduit is drained about every 100 feet into the 
sewer, and at intervals of 100 feet manholes four feet 
in depth below the conduit are built; the slot bar is in 
lengths of 36 feet, and can be removed at any time, be- 
ing bolted to the yoke, so as to furnish easy access to 
the conduit; traps are also placed at frequent inter- 
vals to give access to the manholes for the removal of 
obstructions, 

To the flat metal grip running from the car down into 
the conduit are attached two brass trolley wheels, held 
up in close contact with the trolley wires by two springs. 
The wheels are set on an axle like a swivel, so as to 
hold them against the wire in rounding a curve, or in 
case of the car jumping. So far the system has worked 
in spite of obstacles, which were many; spikes have 
been driven into the slot; the result was the spike was 
knocked out, or the trolley wheels or plate gave way. If 
the latter happened another trolley had to be put in, 
Which caused the delay of but a few minutes. In one 
“aise a bar of iron was wedged across the conduit; it tore 
‘way the strip carrying the trolley wires, but it was 
Speedily removed, repairs made, and the car went along 
4S usual. The voltage used is about 500; the escape 
of current is not sufficient to materially interfere with 
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the operations of the road, and this has been the case in 
all kinds of weather. The car ran continuously about ten 
days previous to the visit in one of the heaviest rain- 
falls seen in Chicago for years. This rain deluged the 
streets, the water being in places up to the top of the 
curbs; all the water that found its way into the conduits 
though the 5-inch slot was carried off to the sewer, or 
went to the deep manholes—these latter are for drain- 
age in such emergencies, and also to catch the dirt; occa- 
sionally a brush is attached to the car, and run through 
the conduit, sweeping all out to the manholes. This brush 
fits the conduit closely, and scours it completely; the 
dirt swept to the manholes is taken out and carted away. 


—_-3r 2 oo 
Electricity in Mining. 





In a paper read by Mr. F. O. Blackwell before the 
Mining Engineering Section of the International Engi- 
neering Congress, at Chicago, it is stated that there are 
some 300 companies in the United States engaged in 
mining and the kindred arts that now employ electricity 
in their operations. Nearly all of the plants are supplied 
with current at 220 or 500 volts, but there are a number 
in which voltages of 1,000 and over are employed. 

In regard to economy, an example is furnished by 
the Virginius mine, at Ouray, Colo.; 300 h. p. is carried 
at 800 volts from a water power four miles distant. 
The cost of coal at the mine was formerly $18 per ton, 
which would amount, for the present plant, to about 
$80,000 per year, equaling the total cost of the electric 
plant. The item of fuel was a complete saving, the 
expense of operating the steam and electric plant being 
about the same in other respects. Several mines in 
Colorado are operated by electricity that could not be 
by steam on account of their situation on the face of 
precipitous cliffs, up which the transportation of water 
and fuel would be nearly impossible. The character 
of the country over which the power had to be carried 
for the Virginius plant is exceedingly rough. A portion 
is at an elevation of 12,700 feet above sea level and well 
above the snow line. 

The great facility of the application of electric hoists 
is referred to, and an instance given of mine hoists 
that have been in operation for two years with a total 
cost for repairs of $23. 

When applied to electric pumping the best method for 
controlling the speed is stated to follow from making 
the fields of such strength as to give the minimum speed 
desired, so that by decreasing the current in them the 
speed may be increased to the maximum output. Where 
many pumps are in operation of nearly the same size, 
a convenient method of regulation is to throw the 
pumps in multiple series combinations with each other. 
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Electrical Papers at the World’s Fair Engineering 
Congress. 


The following papers having more or less relation to 
electricity were presented at the Worid’s Fair Engi- 
neering Congress, which held its sessions from July 31 
to Aug. 4, at Chicago: 

Electrical Engineering, by Prof. H. S. Carhart (Div. 
Eng. Education). 

Range and Position Finding for Purposes of Gunnery, 
by W. O. Smith (Elliot Bros., London), (Div. Military 
Eng.). | 

Speed and Revolution Recorder, by W. D. Weaver 
(Div. Marine and ‘Nav. Eng.). 

Terrestrial Magnetism of North America, by C. A. 
Schott (Div. Civil Eng.). 

Anemometry, by S. P. Ferguson (Aerial Navigation 
Conference). 

The Electric Light Plant of Guadalajara, Mexico, by 
R. M. de Arozarena (Div. Civil Eng.). 

The Relative Merits of Working Hoisting Machinery, 
by Steam, Water and Electricity, by George A. Goodwin 
(Div. Civil Eng.). 

Performance of Street Railway Plants, by W. A. Pike, 
(Div. Mech. Eng.). 

Electric Welding, by E. C. Moxham (Diy. Metallur- 
gical Eng.). 

Improvements in the Art of Cable Making, by Emil 
Guillaume (Div. Mech. Eng.). 

Improvement of the Ship’s Log, by William Cowles 
(Div. of Marine and Nav. Eng.). 

Carbon and Its Uses in Electrical Engineering (Div. 
Civil Eng.). 

_-s3~r @ ooo 
The Electrical World’s Visitors, 


The following have registered at The Electrical 
World’s headquarters since our last bulletin: 

A. L. MeMuntry, Belmont, Mass.; G. S. Flegel, Vinton, 
Ia.; R. S. Crawford, Phenicia, N. Y.; E. P. Sullivan, 
New York, N. Y.; Wm. Hubbard, Elgin, I1l.; Robt. Waide, 
M. D., Indianapolis, Ind.; Benj. H. Glover, Chicago, II1L.; 
H. S. Humphrey, Indianapolis, Ind.; G. M. Sanborn, 
Indianapolis, Ind.; 8S. B. Loche, Philadelphia, Pa.; Helen 
F. T. Cleaves, W. Gouldsboro, Me.; R. Friplett, Pitts- 
burgh, Pa.; J. E. Olson, Chicago, Ill.; H. B. Pickwell, 
Auburn Park, Ill.; R. G. Stewart, Memphis, Tenn.; R. 
C. Millen, M. D., Shannon, Ill.; Wm. W. Christie, Mil- 
waukee, Wis.; Wm. Elmer, Jr., Princeton, N. J.; A. L. 
Reinhold, Ardmore, Pa.; Geo. Morgan Lewis, New York; 


1387 


Chas. W. Demarest, New York; A. Goddard, 
Brockwayville, Pa.; W. H. Reynolds, Lawrence, Kan.; 
H. 8S. Alster, Christiana, Norway; C. R. Truex, 18 Cort- 
landt St., New York; Jno. H. Stevenson, Jr., New York; 
A. Barnes, Fort Wayne Electric Company; A. L. Had- 
ley, Fort Wayne Electric Company; James J. Wood, 
Fort Wayne Electric Company; Henry S. Carhart, 
Ann Arbor, Mich.; Walter M. Petty, Rutherford, N. J.; 
Philip W. Davis, Cambridge, Mass.; W. M. Gregory, 
Jonesville, Mich.; W. T. White, Knoxville, Tenn.; J. N. 
James, Washington, D. C.; Chas. Root, Beatrice, Neb.; 
J. M. Quinlan, Chicago, Ill.; P. A. Sperry, Washington, 
D. C.; Wellington Adams, St. Louis; Francis E. Nipher, 
St. Louis; I. Kyum, Denmark; J. C. Watt, Saranac, 
Mich.; Howard Frace, Saranac, Mich.; C. A. Frace, 
Saranac, Mich.; Dr. I. J. Reis, Saranac, Mich.; F. A. 
Van Vranken, Tabor, Ia.; Claude Hume, Tabor, Ia.; I. 
Baily, Madisonville, Ky.; H. E. Wordworth, New Castle, 
Pa.; H. L. Balack, Duquesne, Pa.; James H. Mason, 
New York City; J. A. Williams, Cleveland, O.; E. P. Proc- 
ter, Charles City, Ia.; J. N. James, Naval Observatory, 
Washington, D. C.; A. E. Dolbear, Tufts College, Mass.; 
Harry M. Lord, Baltimore, Md.; T. Walter Hedian, Bal- 
timore, Md.; F. Stewart Gassaway, Baltimore, Md.; C. 
F. Rossman, Baltimore, Md.; E. J. Hart, Grand 
Rapids, Mich.; W. N. Matthews, St. Louis; John 
Hubbell, Bridgeport, Conn.; W. C. Bryant, Bridgeport, 
Conn.; E. A. Strong, Ypsilanti, Mich.; W. L. Newton, 
Shelburne Falls, Mass.; H. E. King, Quincy, Ill.; Harry 
D. Lasker, Minneapolis, Ill.; Geo. Huntizcker, Neillsville, 
Wis.; Henry A. Truitt, Oak Lane Electric Light 
Company, Philadelphia, Pa.; Elisha Gray, Highland Park, 
Ill.; E. Hospitalier, Paris; B. J. Arnold, Chicago, IIl.; 
Jerome Green, E. E., Columbus, O.; Thos. E. Clark, De- 
troit, Mich.; J. W. M. Crosby, Pittsburgh, Pa.; Burt A. 
Miller, Canton, O.; Wm. L. Goette, Milwaukee, Wis.; 
Chas. H. Kamphoefner, Burlington, Ia.; Miss Laurette 
Lovell, Tucson, Ariz.; Amos H. Haines, Philadelphia, 
Pa.; E. Waxweiler, Ghent, Belgium; F. J. Todd, 
Seattle, Wash.; Fred A. Scheffler, New York 
City; T. J. Kirkpatrick, Springfield, O.; C. C. Cald- 
well, E. E., Springfield, O.; G. M. Kaumann, Berlin; R. 
Woolson, Mt. Pleasant; F. P. George, Chicago, Ill.; E. 
M. McDuff, Detroit, Mich.; Frank S. McDuff, Detroit, 
Mich.; Edgar Larkin, Galesburg, Ill.; Rno. Franke, me- 
chanical engineer, Hanover, Germany; J. A. Stephens, 
Muncie, Ind.; G. W. Foster and wife, Dallas, Tex.; Elmer 
E. Wood, New York; Harry Wharton, C. & A. W. Ry. 
of England; J. Roslin, Paris Society of Electricians, 
France; E. Champion, inventor electrical pyrotechnics, 
Paris. 


—_——@3or 2) ooo" 


Electric Traction on the Pacific Coast. 


Mr. Charles Hewitt, inspector in the Railway Depart- 
ment of the General Electric Company, recently made 
an official report to Mr. O. T. Crosby, General Manager 
of the Railway Department, upon the condition of the 
railroads and railway apparatus upon the Pacific coast, 
which embodies some features of interest. 

The Metropolitan Railway of San Francisco has four 
miles of double track and 15 single-truck cars equipped 
each with two W. P. 509 motors, the power being fur- 
nished by three M. P. 90 generators. In speaking of 
this road, Mr. Hewitt says: 

“The service on this road is very severe indeed. The 
grades are numerous and very heavy, reaching 134% per 
cent. The motors are well cared for, and consequently are 
giving great satisfaction. An experiment is about to be 
tried on this road, using the motors as brakes for 
descending the steep grades. They first tried simply short- 
circuiting the motors, but with this arrangement the car 
ran too slow. When I left they were fitting a car up so 
as to short-circuit through a rheostat.” 

The San Francisco & San Mateo, which is a some- 
what larger road, has been unfortunate in its financial 
affairs, which may account for the bad management of 
the apparatus, more particularly the motors. Axle 
brasses have been taken from these motors that were 
not only worn through, but the axle had cut nearly half 
an inch into the iron. The Oakland, Oakland Consoli- 
dated, Consolidated Piedmont Cable, East Oakland, 
Highland Park & Fruitvale, Oakland, San Leandro & 
Haywards, Oakland, Alameda & Piedimout, Santa Cruz, 
First Street (San Jose), San Jose & Santa Clara rail- 
ways are all equipped with General Electric apparatus. 

“These roads, and especially those in Oakland,” says 
Mr. Hewitt, “are in exceptionally good condition. On 
some of those equipped with the W. P. motors 
burnt-out armatures are entirely unknown, and cripples 
from any causes are very rare. The little troubles 
which have caused so much annoyance on our Eastern 
roads do not seem to have bothered these roads at all. 
The secret of these good results undoubtedly lies in the 
fact that no car is allowed to run longer than four 
weeks without being overhauled. Those roads which 
have only a few cars overhaul them as often as every 
two weeks. If the barn is properly equipped, one good 
man and a helper can overhaul one pair of motors a 
day. So that two men can take care of 25 cars and 
have time for repairs to trucks and brakes, and every 
ear receive an overhauling once a month. In addition, 
the cars get the usual cleaning and inspection at night. 
It seems odd that more of our Hastern roads do not 
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adopt this method of operation, as it certainly is the 
easier and cheaper method. These roads have all 
experienced the usual troubles with gear cases, loose 
sleeves and collars on armature shafts, etc., but the reg- 
ular overhauling has prevented any serious trouble. 

“Complaint was made of the Alameda cars that in 
case of delay they were unable to make up time. To 
overcome this, our district engineer, Mr. Lighthipe, 
placed a 3-ohm shunt around the field coils, connecting 
it through a snap switch. The motormen understand 
that this is to be used only in case of delay. The use 
of this shunt, I was told, increased the current through 
the armature about five amperes and increased the speed 
about five miles per hour. 

“The San Leandro & Haywards road is particularly 
interesting on account of its apparent good management 
and the speed which the cars make. The distance from 
Oakland to Haywards is 15 miles, and the distance has 
been made, I believe, in 35 minutes, These cars attain 
a speed of at least 35 miles per hour, and some make a 
daily average of over 200 miles. One -of these 
cars is equipped with the Genet airbrake. It also has 
an air whistle. This brake has not been in use very 
long, but up to the time of my visit it had proved very 
satisfactory. 

“The only other roads in California are at Sacramento, 
Stockton, San Diego and Los Angeles. I did not visit 
these roads, but I learned that almost no trouble is ex- 
perienced. All these roads are equipped with General 
Electric Company’s apparatus, except the Los Angeles 
roads.” 

There are three electric roads in Portland, Ore.: The 
East Side Railway, in which the current is carried a 
distance of nine miles from the station, the generators 
running at 600 volts; the City & Suburban Railway 
and the Portland Consolidated Railway. Considerable 
trouble was experienced last winter by all the roads 
in this vicinity on account of the unusual snowfall. 

The Tacoma (Wash.), Port Defiance, Tacoma & Edison, 
Seattle Consolidated, the West Street (Seattle) & North 
End railways were all inspected by Mr. Hewitt. The 
Union Trunk line (Seattle) has an 8 per cent. grade for 
nearly a mile, and part of this is on a long curve. The 
Ranier Avenue Electric Railway in the same city has 
a grade of 16.85 per cent:, on which a counterweight 
is very successfully used. The rope with the counter- 
weight travels in a conduit between the rails. The 
road is a single track and each descending car draws 
the counterweight to the top, and each ascending car 
lowers the counterweight. In this way the car is assist- 
ing in ascending, and a safety device is provided while 
descending. ‘ 

The Grant Street Railway (Seattle) has 10 single 
W. P. 30 equipments. It has a power house 
of its own, but finds it cheaper to buy power from the 
Consolidated Railway. Two men keep these cars in 
repair. The motors are overhauled regularly about once 
a week, and consequently they are in good condition. 
The line work on this road is constructed with hangers 
of local make. 

On the road at Spokane Falls the cars are not over- 
hauled regularly, and a great deal of repairing has been 
done, but this is probably due to the old type of motors. 

Mr. Hewitt remarks that all these roads, except at 
Portland, have been largely built in anticipation of the 
population, and it is impossible that they should be pay- 
ing. This may account for the neglected condition of 
the motors. 
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Central Station Triple Expansion Engines. 


One of the finest central station plants in the country 
is that of the Elmira Illuminating Company, which re- 
flects great credit not only on the designer, Mr. F. A. 
Cheney, the general manager of the company, but on the 
various firms that have supplied the high class machinery 
contained in it. Among the striking features of the plant 
is a triple expansion engine supplied by McIntosh, Sey- 
mour & Co., Auburn, N. Y., of which we give a descrip- 
tion below. 

The engine is of the four-cylinder triple expansion 
type, with high pressure and intermediate cylinders each 
tandem with one of the two low-pressure cylinders. 

The frame supporting the cylinders consists of heavy 
cast iron box uprights bolted to the bed plates on one side 
of the engine, and turned forged steel columns on the 
other side, with flanges forged on their ends to bolt to 
the bed plates and cylinder heads. 

The rear upright is made very heavy, and stiff enough 
to. serve even though the steel columns were removed. 
The latter can be taken out and the entire engine is very 
easy of access. 

The connecting supports between the low-pressure cyl- 
inders and the high and intermediate are so arranged that 
the upper low-pressure cylinder heads can be removed 
without disturbing these supports. 

There are no stuffing boxes between the cylinders, a 
packing sleeve taking their place. This consists of a long 
tube babbitted and bored out to fit the piston rod. It has 
a large surface, and acts as a guide to the pistons and rod, 
greatly adding to the smooth running of the engine, in 
addition to the advantage of doing away with the stuffing 
boxes and preventing leakage from one cylinder to an- 
other. The cylinders are provided with the regular double 
valve arrangement of the manufacturers whereby the 
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opening and closing of the exhaust and admission of the 
steam are regulated by fixed eccentrics, driving the main 
valves, and the cut-off is controlled by an auxiliary valve 
driven by the governor, this valve being placed on all cyl- 
inders. The accompanying cut shows a practically similar 
arrangement of the cylinders, except that the connecting 
head is adapted to a horizontal engine, the cut being a 
section through the cylinders of the 1,200 h. p. engine in 
Machinery Hall, at the World’s Fair, built by this same 
firm. 

The governor consists of an arrangement whereby the 
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SECTION THROUGH CYLINDERS, 


auxiliary or cut-off valve eccentrics are merely turned 
around on the shaft by the centrifugal weights, their 
position being controlled by the governor weights. By 
a series of variable strokes with the auxiliary valves, the 
load is divided equally between the cylinders, and also 
the drop in temperature between the initial and exhaust 
temperature in each cylinder. This makes the engine 
work, under the best conditions, under all loads without 
any hand adjustment. 

The main bearings are provided with removable cast 
which are also shown in the cut referred to. The valves, 
valve gear and eccentrics are so counterbalanced that 
they are in static equilibrium. 

The crosshead is of one piece of phosphor bronze, and 
is of the slipper type. The guides 
are bolted to the upright, and are 
removable and adjustable for wear 
and are water jacketed. The con- 
necting rod is of a standard gib 
and key type. The shaft is made 
of open hearth steel, and also the 
crank pins, both being forced into 
the discs, which are made of char- 
coal iron. 

The important parts, such as 
discs, cylinders, ete., are made 
from special heats of hard close 
grained charcoal iron. The shaft 
is provided with outside cranks at 
right angles to each other, and a 
fly wheel between the two halves 
of the engine; the frames are con- 
nected by wrought steel braces, 
supporting platforms and receiver. 

The main valves are provided 
with adjustable seats, iron shells, 
lined with anti-friction metal, and 
water jacketed. They are so ar- 
ranged that by lifting the shaft 
and wheel slightly by screws 
which are provided for this pur- 
pose, under the discs, they can be removed without dis- 
connecting any gear of the engine, the entire operation 
taking only a few minutes. This is a great convenience 
if it is desired to examine or gain access to the main bear- 
ings, and will be appreciated by engineers. 

The high-presure cylinder is steam jacketed, and the 
intermediate and low-pressure cylinders are provided 
with receivers of large capacity having brass heating 
coils. The receivers and cylinders are lagged with iron 
made to represent wood, covering a thick layer of asbes- 
tos fibre. Each side of the engine is provided with oil 
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tanks with sight feed outlets, and leading pipes to each 
bearing and pin requiring constant lubrication, and the 
beds are provided with pockets for catching all oil. It 
condenses into a Blake independent condenser, the suc- 
tion pipe being 4,000 feet long. 

The weight of the engine complete is about 115.000 
pounds, the driving wheel being 12 feet in diameter by 
52-inch face, and weighing 20,000 pounds; the high- 
pressure cylinder, 14 inches diameter; intermediate, 2: 
inches; and two low-pressures, 26 inches in diameter 
each, all having a stroke of 24 inches. It runs at 137 rev 





A TRIPLE EXPANSION ENGINE. 


olutions a minute, and will develop 500 h. p. with 150 
pounds condensing. The engine is designed to run ordi- 
narily at 150 revolutions, and develop 600 h. p. The con- 
struction is so thorough and massive that there is no per- 
ceptible vibration of the upper platforms at speeds of 
30 or 40 revolutions above that intended. 


A Rotary Electric Pump. 

This pump is a rotary screw pump, having four 
screws mounted in pairs on parallel shafts. One shaft 
is common to the pump and motor, the second shaft 
being driven by means of gears. 

The suction is at the bottom, the water going to both 
ends of the pump; the discharge is in the middle on the 
top, and the back pressure due to the nead is thus di- 
vided equally between the two pairs of screws, and 
being in opposite directions on the same shafts the 
thrust is perfectly balanced. 

The advantage in this form of pump whick at once 
strikes the observer is that the pump is a rotary one, 
running at the same speed as the water, and hence all 
intermediate gearing, with its consequent wear and 
loss of power, is done away with. The flow from the 
pump is perfectly regular, doing away with the pulsa- 
tions due to a reciprocating pump. There are no valves 
in the pump, so that pieces of grit or thick liquids will 
pass freely through the pump. Having no internal 
packing or any small moving parts repairs are in this 
way reduced to a minimum. 


A ROTARY ELECTRIC PUMP. 


The pump shown in the cut is directly connected with 

a Waddell-Entz 5-h. p. motor, running at 900 revolu- 
tions, and with a capacity of 50 gallons per minute 
against a head of 225 feet, 

These pumps, which are made by William FE. Quimby, 
59 Liberty street, New York, are of various sizes, the 
largest running at 400 revolutions, with a eapacity 
of 625 gallons per minute. As the motion is purely 
rotary, the pump does not need a special foundation. 
and this, in connection with its ability to handle gritty 
substances, particularly adapts it to quarry work. 
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The Largest Search Light in the World. 


To America belongs the honor of constructing the 
largest and most powerful electric search light in the 
world, now being set up at the World’s Fair. Some 
idea of its size may be gained by the comparison made 
between it and the men of ordinary height standing by 
it, shown in the illustration from a photograph taken 
wken the search light stood on the roof of the factory. 
it stands about 10 feet 6 inches high to the upper side 
of the ventilator on the top of the drum, and the total 
weight is about 6,000 pounds, but so perfectly is it 
imounted and balanced that a child can move it in any 
direction. It was built by the General Electric Com- 
pany. The reflecting lens mirror used in this projector 
is 150 centimetres, or 60 inches, in diameter. It is a 
coneave spherical mirror of the Mangin type, free from 
spherical aberration, reflecting a sensibly parallel beam 
of light. It was manufactured especially for this pro- 
jector in Paris, France, and is a most perfect specimen 
of optical work, 34% inches thick at the edges and one- 


sixteenth of an inch thick at the centre, and weighs 
about 800 pounds. The metal ring in which it is 
mounted weighs about 750 pounds, and the total lens, 
ring and cover weigh about 1,600 pounds. This great 
mirror is mounted at one end of the big drum, the outer 
end of which is furnished with a door consisting of a 
metal rim in which are fixed a number of plate glass 
Strips five-sixteenths of an inch thick by 6 inches wide. 
Inside this drum and sliding upon ways arranged 
on the bottom, is placed the electric lamp, the source 
of the light which is reflected by the mirror. It is en- 
tirely automatic in its action, is 6 feet high and weighs 
about 400 pounds. The carbons used are also made 
especially for it. The upper or positive carbon is 114 
inches in diameter and 22% inckes long, with a five- 
sixteenths of an inch core of soft carbon running from 
end to end through its centre..The lower or negative 
carbon is 114 inches in diameter, is 15 inches long, and 
also has a core of soft carbon running through its centre. 
In addition its outer surface is heavily coated with cop- 
per. The positive carbon is set a little in front of the 
hegative, and thus almost all the intense light of the in- 
candescent crater is cast upon the reflector. The maxi- 
mum current at which this lamp operates is 200 am- 
peres, and at this current the lamp has a luminous in- 
tensity of about 90,000 to 100,000 candles, the reflected 
beam a fotal luminous intensity of about 375,000,000 
candles, an intensity which the eye cannot appreciate. 
In looking at the side of the beam the spectator only 
distinguishes a stream of light of comparatively low 
intensity, but in looking at the beam directly its bril- 
lianey is fully seen and the effect is absolutely blinding. 
Ventilators at the top and sides allow a constant cur- 
rent of air to pass through the drum and dissipate the 
leat generated by tne are lamp; and they are so ar- 
ringed that no ight can escape through them. All the 
connections for adjusting the positions of the carbons 
and the lamp are brought through the drum to the out- 
side, and are arranged in close proximity to one an- 
other at one side so that all may be manipulated by the 
Operator without moving from his position. Through 
Openings in the drum covered by densely colored glass 
the operation of the lamp may be watched, and its ad- 
justments verified. The drum is supported by trunnions 
in bearings at the top of a Y-shaped fork, set in a base 
plate, and the whole is supported on a system of fric- 
lion wheels, forming a turntable resting upon the top 
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of a massive pedestal supporting the whole structure. 
The drum, fork and base plate may be rotated horizon- 
tally on the turntable either by hand or by gearing 
provided for this purpose. The drum may also be ele- 
vated or depressed vertically by similar gearing. 

Before the projector was sent to the World’s Fair, a 
public test was made at Middletown, Conn. From the 
roof of the works the great white beam of light shot 
forth into the obscurity of the night, and slowly swept 
the country side for miles around, bringing every object 
upon which it was directed into brilliant and distinct 
relief. It illuminated the roofs of distant villages and 
scared their inhabitants, and lighted up the signboards 
miles away, so that they could easily be read by means 
of a glass. The projector was turned upward toward 
the sky, and the beam, like a supernatural divine finger, 
wrote words upon tke clouds—messages of light to the 
starry populations. 

It was observed that the space within the beam was 
violently agitated, and closer observation revealed the 
fact that millions of moths and minute insects were 
hovering in it, attracted by the brill- 
ianecy of the light. Next morning 
bushels of dead moths, beetles, other 
insects and some small birds were 
swept up from the roof on which 
the projector stood. They had been 
killed by the intensity of the light. 





How far the powerful beam of light of this instru- 
ment can be seen is difficult to state. The search light 
set up by the General Electric Company on Mount 
Washington in the White Mountains has a diameter of 
only 30 inches, and a reflected light from the mirror of 
about 100,000 c. p., yet a newspaper can be read in 
its beam 10 miles away, and the light can be seen from 
points 100 miles away. How much farther, then, could 
this 375,000,000-c. p. light be seen in a clear atmosphere 
free from moisture, if the projector could be mounted 
upon an eminence sufficiently high to clear all surround- 
ing obstacles? 

—______ +e @ «+e _________ 
NEW BOOKS. 


THE LAW OF INCORPORATED COMPANIES OPERATING UNDER 
MUNICIPAL FRANCHISES. By Allan R. Foote and Charles 
E, Everett. Cincinnati: Robert Clarke & Co. 38 vols.; 
3.000 pages. Price $15.00. 

In every line of business the modern tendency is 
toward incorporation. Judge Brewer, of the United 
States Supreme Court, recently stated it to be his firm 
conviction that 50 years hence all business, except such 
as is done on a very small scale, will be transacted by 
corporations. In view of this fact, and of the numbers 
of new franchise companies being organized, this work 
will be of especial interest and value to the alert busi- 
ness man. The work, as its title indicates, deals only 
with corporations operating under municipal franchises; 
but as the fundamental principles of the law in rela- 
tion to all corporations ar@ nearly uniform, there is much 
in the work which indirectly concerns private corpora- 
tions. 

The work consists of a discussion, by Mr. Allan R. 
Foote, of the economic principles governing the opera- 
tions of franchise corporations, and some very valuable 
suggestions as to the best manner of enforcing the 
visitorial powers of the State, or other creative power, 
and obtaining better service from such corporations. 
This is followed by an excellent general historical 
sketch and consideration of the principles upon which 
the laws governing this class of corporations rest, by 
Mr. Charles E. Everett. The feature of the work, how- 
ever, which will be of the widest range of use is a col- 
lection, by States, of the laws affecting these industries. 
Under the head of each State is given, by a resident 
attorney of that State, a historical sketch of the origin 
and growth of these corporations and an account of the 
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policy of the State toward them. Under appropriate 
heads is also given the law upon the subject of incor- 
poration, organization, franchises, etc. Each State sec- 
tion, in short, gives the entire law of the State, consti- 
tutional, statutory and judicial, relating to franchise 
companies and the industries carried on by them. The 
same plan is also followed in respect to the general 
United States laws, those of the territories and of the 
District of Columbia. The scope of usefulness of this 
compilation of the laws upon the subject cannot be 
overestimated. Here is presented in a shape exceed- 
ingly handy for reference, or for comparison with each 
otker, ali the laws of this country upon this subject. 
The want of just such a reference book has long been 
felt by every statesman, lawyer and modern business 
man. The work of editing and revising these State sec- 
tions has been performed by Mr. Everett. His work 
is well and carefully done, and he deserves the utmost 
credit for it. 

The discussion of the economic principles involved, by 
Mr. Foote, shows a close, careful and detailed study 
into the workings of this kind of corporations. He ar- 
gues in favor of the establishment of a department of 
municipal administration clothed with power to compel 
the corporations to render to it exact accounts of all 
matters pertaining to their business, and favors giving 
this department an equity jurisdiction to hear and deter- 
mine questions affecting the corporations. There is 
great force in the argument, and, moreover, there is no 
doubt but that the visitorial power of the State over 
corporations of all kinds should be more strict and im- 
partial than at present. In this respect Mr. Foote is in 
line with the latest and ablest authorities upon this 
matter, but at the same time, to a casual reader, the 
very forcefulness of the argument might be apt to de- 
stroy in part the value of the work as a work of refer- 
ence, were it not for the impartial manner in which it 
is written, and the evident care and painstaking shown 
in the preparation of the entire work. To any ob- 
server it will be apparent that the work can be taken 
as sound authority upon the subject. 

The work consists of two large volumes and a bound 
index. It is gotten up in excellent style, and will throw 
much light on a subject which, in this country, is as yet 
but little touched upon. It cannot fail to take high 
rank with other works bearing upon this branch of the 
law. 

ELECTRICAL DISTRIBUTION. ITS THEORY AND PRACTICE 
Part I., by Martin Hamilton Kilgour; Part I., by H. 
Swan com C. H. W. Biggs. London: Biggs & Co. 424 
pages; 174 illustrations. Price, $4. 

In the first part of this work the principles which govern 
the distribution of electrical energy are considered. and in 
the second part are collected descriptions in detail of diff r 
ent systems of distributing cables, conduits, etc. 

The design of conductors is treated at length for different 
classes of distribution, over one hundred pages being de- 
voted to the various probleais under this head. Particular 
attention is paid to economy of design as developed by T ord 
Kelvin and Messrs. Ayrton and Perry, and to the load dia- 
grams of the systems considered. This treatment is far 
more exhaustive than in any other work that we know of, 
and in this respect especially the book will prove very use- 
ful to electrical engineers. We note, however, that the 
calculation of networks is not included. Several tables 
are given to facilitate calculations. 

In the second part detailed descriptions of various under- 
ground systems and cables are given. With the exception 
of the Brooks oil insulation system, all refer to European 
practice, but this does not signify that much may not be 
learned, as underground work has been developed there 
along a number of Jines and with good results. 

PORTATIVE ELECTRICITY. BEING A TREATISE ON THE AP- 
PLICATIONS, METHODS OF CONSTRUCTION AND MANAGE- 
MENT OF PORTABLE SECONDARY BATTERIES’ By J. T. 
Niblett. London: Biggs & Co. 234 pages; 90 illustra- 
tions. Price, $1.00. 

The aim of this book is to serve as a guide to those who 
may wish to learn in what manner electricity may be 
adapted to various uses in which the light or the battery is 
required to be portable, and is written in a popular style, 
technicalities being avoided as far as possible. 

Portable electricity is considered as adapted for mining, 
surgical and other scientific work, signaling, lighting car- 
riages, cars, etec., and decorative and spectacular purposes, 
Descriptions of some forms of primary and secondary cells 
are given, and about fifty pages are devoted to useful 
directions for charging secondary batteries. The book is 
well illustrated and will be found interesting to the many 
who take a general interest in electricity as well as useful to 
those who wish to apply the information given. 

Evectric LIGHT INSTALLATIONS. VoL. I. THE MANAGE- 
MENT OF ACCUMULATORS. A PRACTICAL HANDBOOK, 
By Sir David Salomons, Bart., M.A. Seventh edition, 
revised and enlarged. London: Whittaker & Co, New 
York: D. Van Nostrand Company. 1893. 164 pages; 
83 illustrations. Price, $2.00. 

The seventh edition of this well known work will be in 
two volumes, the first of which, just issued, is devoted to 
the management of accumulators. The excellent character 
of the information given on this subject received recogni- 
tion by passing the book through several editions. As the 
various instructions and hintsare based upon actual ex peri- 
ence with a large accumulator plant, they can be relied 
upon ; and as no other work enters so largely into neces- 
sary detail, this book should be in the hands of all who 
have to deal with the actual working of storage batteries. 
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Financial Intelligence. 
THE ELECTRICAL STOCK K MARKET. 


New YoOrK, Aug. 12, 1893. 

GENERAL ELECTRIC closes this week a little lower than 
last Saturday. Bear traders, discomfited in their endeavors 
to keep up the decline, have been seeking all week weak spots, 
whereby to assall the general list. ‘‘he lack of support that Gen- 
ral Electric received during former assaults led the bear clique 
to believe that campaigns directed in this quarter would be as 
successful as those carried on in the two weeks previous to the 
current week. This time, however, General Electric failed to 
yield in a manner suggestive of insiders holding the price. The 
bears spread any number of discrediting stories. Receivership 
talk, however absurd it was, was again put into use; then they 
capped the climax by industriously spreading a report that 
notes of the company falling due this week at Providence would 
be allowed to go to protest. The prompt denial of these stories 
and the successes attending the efforts of the underwriting syn- 
dicate to liquidate the $4,000,000 floating debt, puts a quietus 
to all such talk, and the general confidence in General Electric 
is a good deal more widespread. Wall street heard, too, this 
week of another story about General Electric, to the effect that 
owing to the general demoralized condition of business through- 
out the country the earning power of General Electric has fallen 
off so materially, that if continued the company is sure to find 
trouble in financing to provide against impending disaster. A 
further obligation of considerable proportion is said to be on 
the tape. 


WESTERN UNION has been benefited by the demand which 
has arisen among small investors and bargain hunters for divi- 
dend-paying stocks. To show in what class of hands the stock 
is falling it is stated that during the five days beginning July 
31 Western Union gained 450 stockholders, most of whom held 
less than 50 shares, It is estimated that less than 10 per cent. 
of the capital stock of the company is now in the name of 
brokers or brokers’ clerks. With the return of Mr. George Gould 
better support to the stock has been rendered in the past few 
days. The officials still refuse to give any figures of test office 
receipts, claiming that they are for private information. But 
it is known that earnings continue to decrease. The stock mar- 
ket course of the stock will, however, be benefited by the fact 
that the liquidation of the large account said to be for the Balti- 
more & Ohio Railroad, of which mention was made last week, 
is understood to have been completed. 

THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY continues to try to save money for stockholders by 
retrenching as far as possible. Only a third of the usual force of 
men is now at work at the Pittsburgh shops, and only cash orders 
are being taken. This is made necessary by the exigencies of 
the times. The stock, however, does not seem to be affected 
in the least under the company’s present policy. It is held so 
largely in small lots by conservative investors that the strin- 
gency of the money market has forced very little of it for sale. 
The officials of the company state that speculative tendencies 
often noticeable in large corporations of this character are alto- 
gether eliminated in the Westinghouse company, and that it is 
attending strictly to its manufacturing business. They disclaim 
any intention, past, present or future, to inflate or boom the 
stock. They say the stock will take care of itself and will be 
valued by investors by the dividends it pays. The new system 
of underground street traction announced exclusively in this 
column last week is to be soon introduced to public notice. It 
has not yet been sufficiently advertised in news reports to at- 
tract the attention that should accrue to such an important step 
in electrical propulsion, but public trials that are soon to be 
given to the new system of furnishing power will reveal of 
what value Mr. Westinghouse’s new invention will be. It is 
bound to be successful, says the inventor. It has qualities that 
make it far superior both as regards economy and safety to any 
known system. Naturally, the Westinghouse Electric Company 
will have the sole right for equipping street car systems with 
the new invention. This must add materially to the intrinsic 
value of the stock, as the earning power of the company will be 
enormously increased by this new achievement. 








ELECTRICAL STOCKS. 
Par. Bid. Asked. 





ee ccd i sens enadeecaieenbiaceees 50 25 30 
EOOEBONE TOOETIORL, WE OPED: ooo ccccccccccccccsccsccnces 10 2 3 
East River Electric Light cena adn Deaeeatneceeuae es 100 < 65 
Klectric Con, « Supply Cc “0. NR es ons tnichvesavests 15 15 16 
Piinccndneeenaanesaes? - 15 1746 

Edison Electric Il)., New York...........seeseecseees 100 = 884% «89 
“ re asad cae 984 99 
Edison Electric Ill., Brooklyn. ..........ccsessceseee 100 95 100 
- = oe ngs Gk baw sé onsa tee veves oe 100 «115 = =6130 

- 7 By ees ass ane anatase ee 100 220 230 

- = Se I 50 56000t6essanece 100 «120 = «6140 
Edison Electric Light of Europe..................... °s 2 5 
eS ss UE fe ras ca elegans sahees Vek eSk60 - 80 85 

* Ore Milling | eee ein oe e ws eee ke ie ade as 5 12 
Fort Wayne KElectric............... cigaseiannsenes® a | ee 
General Kiectric Company...........--+..+008 A eoe ee 100 453g 46 

_ an cas cae necon alee are cs 70 70% 

Eeterin’ DOmSwit BME TRS, OD .. o.cccccccsceccccveces 100 30 40 
I es cv eeceeeeseese: eeecen s 65 
Westinghouse Consolidated................ ...eu cece 50 16 17 
- 7 is cis duaets..:<éanee - © 38 


TELEGRAPH AND CABLES, 


Par. Bid. Asked. 


I I TN on unos x0 0's y dine vecintsceseeses 100 5434 55 
RE en nn. ca cancaene anscanesace 100) =71 73 
NS acs cn cab csk cher eeek>ons pbac% 100 . we 
Os ode coche kasnenevaess o0anebbs 100 137. 138 
ee aces §8§=paneebeaenes 100 100 103 
ee es cad web acen! pase aks 100 35 40 
Mexican Telegraph ER aN a eee ey ee aS — 200 
PUOUGRWOREOEE TOIMMUODD. oc ccccccccccscccecscsccces an? 104 
I SO 8 ae Oe cab appehe sees e — 60 
i eS Ae We acc et cc uiseedeckocsence ees ae 70 
OE EE OEE EE gw sce ceacede shposceecens 2 75 8216 
le ahha none 100 773% 77% 
TELEPHONE STOCKS 
pO reer Terre pataabiewkeee nh ben ane 179% =«:182 
SOP LIE NEN COO i; 38 
New England Telephone fick dbemee 6 baakia 6 OemaLense-ea: 4s 48 
N.Y.&N J. Telephone........seeseceveessserscseee oes 90 95 
IED TORE MD EIDaaccccns ~  cabuieaensee ccc 200 cae 





AFFAIRS OF THE COMPANIES, 


THE NEWPORT (R. L) ILLUMINATING COMPANY, at its 
annual meeting, found the treasurer’s report to be satisfactory 
as to the earnings of the corporation. The following directors 
were elected for the ensuing year: T. A. Havemeyer, F. W. 
Vanderbilt, H. H. Fay, L. L. Lorillard, Gardner B. Reynolds, 
A. C, Titus and Henry W. Darling. 

THE WILCOX ELECTRIC COMPANY has started in business 
in Newark, N. J., for the purpose of manufacturing and selling 
electric railway appliances, building and equipping electric rail- 
ways, and buying and selling patents. Theo. B. Wilcox, Henry 
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Wilcox, EB. R. Dimick and T. P. Huffman, of Newark, and others 
of New York, are interested. The company starts out with a 
paid in capital of $150,000. 


THE BRYANT ELECTRIC COMPANY, of Bridgeport, Conn., 
recently addressed the following to the New York ‘‘Tribune’’: 

‘““lo the Editor.—Sir: We note in your issue of to-day an iten: 
to the effect that our company has shut down. It seems to be 
rather misleading, as one or two of our customers have couin- 
municated with us, asking if we have suspended business or 
merely shut down temporarily. We would consider it a favor if 
you would insert in your next issue an item to the effect that 
we have not shut down permanently, but merely closed for two 
weeks on account of the large stock of goods we have accumu- 
lated, and intend resuming operations as usual at the end of 
that time.’’ 








NEW INCORPORATIONS. 


COTTAGE GROVE, ORE., has voted bonds in the sum of 
$5,000, for the purpose of establishing an electric light and 
water system. Work will be commenced on the plant as soon 
as the bonds are disposed of. 

THE POWELL OIL MILL COMPANY, Bastrop, Tex., capital 
stock $50,000, has been formed to supply electricity for light- 
ing purposes, etc. The promoters are W. C. Powell, P. O. 
Elzner and J. L. Wilbarger, all of Bastrop. 

THE QUEEN CITY ELECTRIC LIGHT COMPANY, Denver, 
Colo., capital stock $25,000, has been incorporated to furnish 
light, heat and power. C. E. Skiles, F. J. Hangs and Wm. 
Thorn, Denver, Colo., are the incorporators. 

THE CENTRAL LIGHT AND POWER COMPANY, Roches- 
ter, N. Y., capital stock $25,000, has been incorporated for pro- 
ducing electricity for light, heat and power. J. DeWitt Butts, 
}¥. W. Elwood and Geo. Wilson, of Rochester, are the promoters. 

THE PORTLAND & HILLSBORO RAILWAY COMPANY, 
Portland, Ore., capital stock $1,500, has been formed to con- 





struct, build and operate electric lighting plants. The interested 


parties are T. H. Liebe, F. J. A. Mayer and Frank Jobson, 


Portland, Me. 


THE MILLER ELECTRIC COMPANY, 13 Astor Place, New 
York City, capital stock $5,000, has been formed to manu- 
facture and sell electrical appliances. S. E. Miller, Brooklyn; 
Sam Shethar, New Castle, and Ed A. Nichols, New York City, 


are the promoters. 


THE SUBURBAN RAILWAY COMPANY OF WEST CHES- 
TER, of Philadelphia, Pa., capital stock $400,000, has been 
formed to construct and maintain an electric street railway 
from West Chester, Pa. Wm. Jenks Fell, W. S. Kirk and Mah- 
lon M. Childs are interested. 


THE CITIZENS’ ELECTRIC LIGHT, HEAT AND POWER 
Company, of McDonald, Pa., capital stock $12,000, has 
been formed to supply light, heat and power. The organizers 
are 8. S. Johns, W. A. Jamison, R. M. McCartney and C. R. 
Buckheit, McDonald, Pa. 

THE FRANKLIN AND OIL CITY ELECTRIC STREET 
RAILWAY COMPANY, Franklin, Pa., capital stock $45,000, has 
been formed to construct and maintain an electric railway in 
Franklin, Pa. A. H. McKelvy, J. H. Donly and G. S. Davis, 
Warren, Pa., are interested. 

THE INTERNATIONAL NOVELTY COMPANY, Newark, 
N. J., capital stock $10,000, has been organized to deal in 
electric, magnetic and scientific toys, puzzles, etc. W. E. May, 
Glen Ridge, N. J.; E. Hanley and W. H. Dean, New York 
City, are the interested parties, 


THE WESTERN ELECTRIC HEATING COMPANY, St. 
Paul, Minn., capital stock $1,000,000, has been formed to manu- 
facture electric heating appliances, articles and apparatus of 
every description. F. D. Hager, F. P. Luther and C. P. John- 
ston, all of St. Paul, are the organizers. 

THE ECONOMY NOVELTY MANUFACTURING COMPANY, 
Charleston, W. Va., maximum capital stock, $100,000, has been 
formed to manufacture and sell electrical supplies, etc. J. Dun- 
can Harrison, E. C. Legg, Baltimore, Md., and J. H. Lee Hol- 
combe, Washington, D. C., are the promoters. 


THE NORDLUND ARC LAMP COMPANY, Seattle, Wash., 
capital stock $15,000, has been formed to manufacture and 
sell arc lamps and electrical appliances, etc. A. Chiiberg, R. 
J. Wilson, A. Amunds, L. B. N. Nordlund, P. Wickstrom, Chas. 
A. White and C. M. Nordlund are the promoters. 


THE TUCSON WATER, ELECTRIC LIGHT AND POWER 
COMPANY, Tucson, Ariz., and Atchison, Kan., has been in- 
corporated to supply electric light and power to Tucson. S. 
Watts, St. Louis, Mo.; H. A. Lawton, Terry Parker, Stanton 
Park and J. W. Parker, all of Atchison, are the organizers. 


THE LONG ISLAND ELECTRIC CONSTRUCTION AND 
EQUIPMENT COMPANY has recently been organized in Brook- 
lyn, N. Y., for the purpose of doing electrical construction in 
Brooklyn and on Long Island. The company has opened offices 
at 153 Broadway, Brooklyn. W. J. Hayden, general manager. 


THE SANTA CRUZ ELECTRIC NAVIGATION COMPANY, 
Santa Cruz, Cal., capital stock $10,000, has been incorporated 
to own and operate boats, vessels, etc., to be propelled by 
electricity or otherwise. F. W. Swanton, Jas. McNeil, John 
Sullivan and F, W. Ely, of Santa Cruz, are the interested 
parties. 


THE NATIONAL STREET RAILWAY CONSTRUCTION 
COMPANY, New York City, capital stock $5,000, has been 
formed to manufacture and sell all kinds of electrical and rail- 
way supplies. E. S. Perot, Yonkers; C. Gallagher, New York 
City, N. Y., and Jas. P. McQuaide, Plainfield, N. J., are the 
incorporators. 


THE DUPLEX TROLLEY COMPANY, New York City, cap- 
ital stock $10,000, has been incorporated to acquire patent 
rights for appliances for the transmission of electricity. C. E. 
Chinnock, 157 Sixth avenue; Jos. Bruns, 364 First street.. 
both of Brooklyn, and D. E. Rose, 286 Elizabeth street, New 


York City, are interested therein. 

THE ATCHISON RAILWAY AND ELECTRIC LIGHT 
COMPANY, Atchison, Kan., capital stock $250,000, has been 
formed to build and operate a street railway in that city, and 
to produce gas and electricity for lighting purposes. E. Mor- 
ton, New York City; A. J. Harwi, J. C. Fox, B. P. Wag- 
gener, D. Kelso, W. P. Waggener and A. W. Simpson, all of 
Atchison, are the promoters. ‘ 

THE PORTLAND GENERAL ELECTRIC COMPANY has 
purchased for $65,000 a site at the corner of Seventh and Alder 
streets, in Portland, on which it will at once proceed to erect 
an eight-story office and central station building. The building 
will be completed the coming winter when the sub-station in 
the southern part of the town will be done away with, and the 
reduction of distribution of the high tension currents from 
Oregon City will be attended to at the sub-station in the new 
building. 
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THE EAST SIDE RAILWAY COMPANY, of Portland, Ore., 
has been granted an extension of time in which to build 
an electric line on Madison street until July, 1894. A fire oc- 
curred recently in the company’s power station, on the east 
side in Portland, but the damage was slight. The company is 
having two new cars built for its Oregon City line, each 42 
feet in length, to carry 52 passengers. A half hourly service 
has been inaugurated on the line from Oregon City to Glad- 
stone, and thence to the terminus of the Gladstone branch. 


THE BIG BONANZA MINING COMPANY, which was re- 
cently incorporated in Tacoma, with a capitalization of $10,- 
000,000, is composed in part of the Tacoma and Chicago cap- 
italists who have been making tests in Oregon City for some 
months past of an electrical reduction process. The company 
has located claims covering 220 acres of land in eastern Ore- 
gon, where there is an immense deposit of low-grade ore. The 
directors are: Henry Raymond, San Francisco; B. L. Lewis, 
Chicago; C. B. Askew, California; Stephen Ryder, W. F. Sar- 
gent, John W. McKeehan, of Tacoma, and W. C. Bronson and L, 
E. Rice, of Portland, Ore. 


- Special Correspondence. 
NEW TORK NOTES, 


OFFICE OF THE’ ELECTRICAL WORLD, t 
167-176 TIMES BUILDING, NEW YoRK, August 14, 1893. 
THE MAYOR has refused to allow any more arc lights for 
Fifth avenue. 


THE BOARD OF ELECTRICAL CONTROL, during July, re- 
moved more than 233 miles of wire and 24 poles. 


THE GENERAL ELECTRIC Mining and Power Departments 
will, it is reported, be moved to New York. 


THE MATTHEWS & WILLARD MFG. CO., 40 Murray 
street, New York, manufacturers of artistic bronze and brass 
lamps and general fixtures, have a display of ornamental goods 
in this line that are well worth seeing, and especially the line 
of electric and gas fixtures which this company manufactures. 


PITTSBURGH NOTES. 


PITTSBURGH, Pa.,, August. 12, 1893. 


THE THIRTY-THREE-INCH MILL of the Homestead Steel 
Works is now operated by electricity. Each roll carriage is 
equipped with two Westinghouse single-reduction motors, anid 
the operation of the rolls is manipulated from a cab erected 
above the carriage. A number of other works of the Carnegie 
interest have been equipped with electrical apparatus recently, 
and the electric motor is used in many ways. 

SHARPSBURG, a little town near here, has Lit wpon a : nije 
pian of obtaining public improvements. ‘The lighting of the 
streets has not been satisfactory, in that the borough has been 
in the habit of shutting off its electric lights on nights when the 
moon is supposed to shine. The moon, however, did not shine 
last Monday night, and the electric lights were out. The con- 
sequence was a runaway, in which a man was badly bruised 
and two women were nearly scared to death. There was neither 
moonlight nor other light, and the man could not see where he 
was driving, so he dashed into a curbstone and was upset. 
Fortunately there was no fatality, although there might have 
been,’ and the Town Council, which happened to be in session, 
was so stricken in its conscience, that it passed a resolu ion, 
there and then, to keep the electric lights burning every night 
whether the moon shines or not. 

















NEW ENGLAND NOTES, 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
Room 91, Hathaway Building, 620 Atlantic Ave., 
Boston, Mass., August 12, 1893, J 

THE F. E. BELDEN Mica Mining Company, 12 Broad street, 
Boston, Mass., has declared its regular monthly dividend. 

THE CAPITAL STOCK of the Hyer-Sheehan Electric Motor 
Company, of Stamford, Conn., has been increased from $2,500 
to $30,000, 

THE WALTHAM ELECTRIC CLOCK COMPANY, Waltham, 
Mass., which has been temporarily closed, has decided to re- 
sume operations. 

THE NEW ENGLAND TELEGRAPH AND TELEPHONE 
COMPANY has declared a dividend of 75 cent. per share, pay- 
able Aug. 15, to stockholders of record at the close of business 
July 31. 

THE NORWALK TRAMWAY COMPANY has voted to reduce 
its capital stock of $250,000 to $100,000. Next spring it con- 
templates- building lines to New Canaan, West Port, Roton 
Point and Stamford. 

THER NATIONAL ELECTRICAL MANUFACTURING COM- 
PANY, Milford, Conn., has installed a large electric plant at 
its factory for testing purposes and for lighting, having put in 
two dynamos and the necessary fixtures. The company is very 
busy on foreign orders and on several very large contracts 
which are under way. 

MR. L. W. BURNHAM, well known in electrical circles as 
manager of the Electric Gas-Lighting Company, was taken 
with a stroke of paralysis some two weeks ago; it was ex- 
pected at first that he would recover, but during the past few 
days a rapid decline took place, ending in his death, which 
took place on the morning of Aug. 9. This will be sad news to 
the late Mr. Burnham’s many friends. The funeral services will 
take place from his late residence, 24 Rill street, Dorchester, 
Mass. Burial at Palmer, Mass. 


CANADIAN NOTES, 


OTTAWA, August 12, 1893. 
PETERBORO.—The electric street railway was opened for 
regular traffic on Thursday. 








MONTREAL,.—A special meeting of the shareholders of the 
street railway company was held this week for the purpose of 
authorizing the directors, to issue bonds to the extent of 
$700,000. The necessary authority was given without any op 
position and the meeting adjourned. 

BRANTFORD, ONT.—Mr. Dwight, of Ontario, was here this 
week, on behalf of the street railway company, to inquire into 
the extensions to Cainsville and Echo Place and Terrace Hi! 
He will submit a report to President Nicholl and the Board at 
Toronto. There is some talk also, if the line goes to Echo Place 
of pushing on to Bow Park. 
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Avaust 19, 1898. 


OTTAWA, ONT.—Notice is given that application will be made 
to the legislature of Ontario session on behalf of: the Ottawa 
Electric Street Railway Company for an act to amend the 
charter of the company, so as to enable the company to amal- 
gamate with the Ottawa City Passenger Railway Company. 


OTTAWA, ONT.—Notice is given that application will be 
made to the legislature of Ontario at the next session for an 
act to ratify and confirm a certain agreement entered into be- 
tween the Ontario City Passenger Railway Company, the Ot- 
tawa Electric Street Railway Company (Limited) and the cor- 
poration of the city of Ottawa and to extend the powers of the 
said corporation so far as may be necessary for that purpose. 


MONTREAL,.—The total receipts of the Montreal Street Rail- 
way Company during the month of July, just expired, were 
$17.269.39, an increase of $9,000 over the receipts of the same 
month last year, during which the new regime was inaugurated. 
The number of miles traveled by the cars during July, 1893, 
was 282,696, as compared with 93,601 miles during the same 
month last year. The company has just completed a contract 
with the Royal electric Light Company for 500 additional horse 
power. 

OTTAWA, ONT.—Notice is given of application to Parliament 
for an act to incorporate a company to manufacture, produce, 
supply and dispose of electricity for light, heat, power and 
other purposes in Canada and to purchase the plant of other 
companies or to amalgamate with other companies. This ap- 
plication, although made to apply generally to Canada, is sup- 
posed to have special reference to the amalgamation of the Ot- 
tawa electric light companies which has been talked of for some 
time past. 





ENGLISH NOTES. 


(From our Special Correspondent.) 
LONDON, August 2, 1893. 


ELECTRIC LIGHTING FRANCHISES.—According to the 
latest returns published by the Board of Trade, 15 electric 
lighting provisional orders have been granted this year, of 
which 11 have been granted to local authorities. There are no 
less than 170 orders in force, of which 66 per cent. belong to 
iocal authorities. That the grant of such orders does not al- 
ways mean business is shown by the fact that of 69 orders 
yranted in 1883 only seven are now in force, all of them be- 
longing to local authorities. 

MUNICIPAL ELECTRIC LIGHTING.—The accounts of the 
Glasgow Municipal Electric Lighting Station for the first 15 
months of its existence show a loss of £1,773; as, however, 
over £2,800 has been set aside for payment of interest on loan 
and redemption of capital and over £1,300 has been set aside 
for depreciation, this loss would probably in a limited liability 
company have been converted into a reasonable profit.——The 
Municipal Electric Light Station at Manchester came into op- 
eration on Monday. This station is run on the five-wire sys- 
tem, and was designed by Dr. John Hopkinson.—On Saturday 
last the Huddersfield Municipal Electric Lighting Station was 
opened; this station is on the alternating current transformer 
sub-station system. 


THE CITY & SOUTH LONDON RAILWAY.—For the six 
months ending June 30 the City & South London Railway, after 
paying interest on its debentures and preference shares, has 
managed to scrape together sufficient to pay a dividend of % 
per cent. upon its ordinary shares. This is not indeed a brill- 
iant performance when looked at merely from the ordinary 
shareholders’ pocket point of view, nevertheless the figures 
published by this company show that it is continuing to make 
satisfactory progress. First of all, the total receipts for the 
first six months of the present year are nearly 8 per cent. 
more than for the corresponding period of last year, and while 
the passengers carried show an increase of 12 per cent. and 
the train mileage an increase of over 15 per cent. upon the 
figures for the corresponding period the total working expenses 
are less. “The locomotive and generating’ expenses have con- 
tinued to diminish. When the line came into operation this 
item was 9d. per train mile; it is now less than 644d. - 


News of the Week. 


ELECTRIC LIGHT AND POWER. 


NUNDA, N. Y., will be furnished with light by the Nunda 
Casket Company. 

MOORESVILLE, IND.—A movement is on foot to erect an 
electric lighting plant. 

GAINESVILLE, TEX.—An electric light plant will probably 
be built. R. S, Rollins is Mayor. 

GETTYSBURG, PA.—The Gettysburg Electric Light and 
Power Company has been granted a franchise. 

INDIANAPOLIS, IND.—The Board of Public Works will in- 
crease the number of electric lights from 800 to 1,050. 

POTTSVILLE, PA.—The Citizens’ Electric Light Company say 
that they will begin work as soon as granted a charter. 

BATAVIA, N. Y.—The opening of bids for the new electric 
light building has been deferred by the aldermen to Aug. 22. 

GALLATIN, MO.—Gallatin is in need of an electrie light 
Plant, and there is prospect of one being located there soon. 

COLUMBUS, O.—The Columbus Electric Light and Power 
Company has been granted a valuable city franchise. 

COTTAGE GROVE, ORE.—The town voted to issue bonds for 
‘2 electric light plant. Work will commence as soon as the 
bonds are sold. 

BORDENTOWN, N. J.—John Wiley, of Moorestown, Burling- 
ton County, N. J., is asking the privilege of erecting an electric 
lighting plant in Bordentown. 

REEDSBURG, WIS.—A special election will be held to vote 
‘2 the question of bonding the city for $25,000 to pay for 
Water-works and electric-lighting plant. 

BUFPALO, N. ¥.—The Buffalo & Niagara Falls Electric Light 
and Power Company will soon call for bids for the construction 
its plant, the main building to be 40 x 80 feet. 

LOOMIS, WASH.—Arrangements are being made to build an 
Settric plant to be run by water power and to furnish power 
milling, drilling, tramway and lighting purposes. 

a FALLS, ILL.—A committee has been appointed con- 
t ng of two aldermen and the city attorney to investigate the 
“asibility of putting in water and electric light plants. 
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CLEVELAND, O.—A meeting of stockholders of the Cleveland 
Electric Light Company will be held in August to take action 
on a proposed issue of $300,000 in bonds for improvements. 


OYSTER BAY, L. L, N. Y¥.—The Oyster Bay Electric Light 
and Power Company will increase its capital stock by $10,000, 
and will enlarge its plant with a new dynamo and increased 
steam power. 


HARRIMAN, TENN.—Sealed proposals will be received until 
Sept. 1 for the construction of an electric light and water-works 
plant. Specifications to be had from the City Engineer. A. B. 
Burr, City Treasurer. 


FLEMINGTON, N. J.—Messrs. Leiber & Weiller, who have 
been granted a franchise to construct an electric lighting plant, 
have made a canvass with such success that they will begin 
work on their proposed plant as soon as a location can be 
selected. 


JOLIET, ILL.—Unsuccessful bidders for the penitentiary 
light and power plant threaten legal proceedings, alleging 
that the contract was not awarded to the lowest bidder, and 
that the blue prints sent out to bidders by Warden Allen bore 
the stamp of the General Electric Company and the signature 
of that concern’s engineer. It is charged that the plins and 
specifications provided for machinery and appliances manufac- 
tured only by the General Electric Company and its friends. 





THE ELECTRIC RAILWAY. 


PIKESVILLE AND EMORY PARK, NEAR BALTIMORE, 
MD., are to be connected by an electric line. 


CANTON, ILL.—A franchise has been granted for a street 
railway. Col. J. M. Snyder is at the head of the project. 


THE BROADWAY (BROOKLYN) RAILROAD COMPANY has 
been given permission to substitute electricity for horses. 


CONYNGHAM AND DRUMS, PA., residents have subscribed 
$10,000 stock to an electric railway to connect their towns. 


THE GETTYSBURG, PA., trolley road has had its franch'se 
over the battlefield confirmed by the State Attorney-General. 


THE CONEY ISLAND, FORT HAMILTON & BROOKLYN 
RAILROAD COMPANY asks for a franchise from Surf avenue 
to Twenty-third avenue. 

SEATTLE, WASH.—A franchise has been granted to Guy C. 
Phinney for a street railway along and over certain streets 
and avenues from Yesler avenue and Fourth street to Woodlawn 
Park. 

ST. LOUIS, MO.—Plans for the tracks of the Delmar Aveni- 
& Clayton Electric Railway were submitted to the Board of 
Inublic Improvements. This means that the work on the road 
will commence soon. 


WOODSTOCK, N. Y.—Overlook Mountain House, near here, 
is being improved, and the firm in control, Messrs. A. A. Neal 
& Co., are forming a syndicate to build an electric road from 
the base of the mountain. 

STILLWATER, MINN.—The Stillwater Electric Railway Com- 
pany has been in the hands of a redeiver for over two years. 
W. M. Hewitt is receiver, and residents are looking to him to 
make a move to get capital interested. 


PORT VIEW, PA.—The Street Committee of Council has 
granted right of way through the streets here to the Reynoldton 
& Port View Traction Company. Work is to begin on the line 
within 90 days and to be completed in 18 months. 

PATERSON, N. J.—Among the directors of the New Jersey 
Improvement Company, which proposes to build a 40-mile trol- 
ley road from here to New Brunswick, are Jacob L. Stadleman, 
of Bath, Pa., and Chas. E. W. Smith, of Morristown. 

FREEPORT, ILL.—The building of the Freeport electric line 
has been delayed by the state of the money market, but Con- 
gressman Haines promises to start Aug. 15, if the franchise is 
extended, and the City Council has voted to extend it. 

SPRINGFIELD, O.—The County Commissioners have granted 
a franchise to J. N. Neff and his associates for an electric line 
between Springfield and Xenia. Mr. Neff states that work will 
be commenced immediately. Bids will be called for ties, ete. 


YOUNGSTOWN, O.—Judge Johnson and J. Cal Ewing, of the 
Youngstown & Canfield R. R., are to meet Pittsburgh capitalists 
who propose to build an electric line from here to Lanterman’s 
alls, and they will be asked to combine with the new con- 
cern. 

NASHUA, N. H.—An electric line is proposed to Haverhill, 
Mass., with branch lines extending to Manchester, Lowell, Law- 
rence, Chester and desirable points, also a continuation of the 
line through Winter street in Haverhill to West Newbury and 
Newburyport. 

GARDNER, MASS.—The Gardner Electric Street Railway 
Company has been granted a franchise for an electric street 
railway; the capital stock is $75,000. J. Walter Davis, L. A. 
Greenwood, J. H. Whiting, G. R. Godfrey and W. Whittemore 
& Son are interested. 





LEGAL NOTES, 


LAMP PATENT SUIT.—The Edison Electric Light Company, 
of New York, and the Edison Illuminating Company, of Detroit, 
have begun suits in the United States Circuit Court in Detroit 
against the Huyett & Smith Manufacturing Company and the 
Detroit Confectionery and Fruit Tablet Company to restrain 
further infringement of the Edison patent for incandescent 
lamps and to collect damages for past infringements. 


LIABILITY OF TELEPHONE COMPANY FOR INJURIES 
FROM CHARGED WIRE.—Where a telephone company has per- 
mission from an electric light company to string its wires along 
the latter’s poles where the telephone company wishes to con- 
nect a residence where it has no poles, and the telephone com- 
pany disconnects a residence, and, instead of removing the wire, 
coils it up and hangs it on an electric light pole, the telephone 
company is bound to look after the wire; and if it fails to do so, 
and the electric light company remove the pole and hang the 
wire on a telephone pole, whereby it becomes charged with elec- 
tricity from an electric light wire, and injures a pedestrian on 
the sidewalk, the negligence of the telephone company is the 
proximate cause of the injury. (Ahern y. Oregon Telephone 
and Telegraph Company, Supreme Court of Oregon, 33 Pac. 
Rep., 403.) 


USE OF POLES BY ELECTRIC LIGHT COMPANLES,—Where 
a statute provides that companies incorporated to furnish elec- 
tricity and electric lights may lay, construct and maintain con- 
ductors for conducting electricity through the streets with the 
consent of the municipal authorities thereof, under such rea- 
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sonable regulations as they may prescribe, a Manistee city or- 
dinance provides that all poles erected in such city for electric 
lighting, on payment of a reasonable portion of their cost, 
shall be under control of the Council, so far as to permit their 
use by other persons for electric lighting. A resolution passed 
by the Council of such city, empowering an electric light com- 
pany to use the poles of another company without fixing the 
limits of such use, or regulating the manner in which each is 
to start its wires, is unreasonable and void. Under the statute 
as above set forth, the Manistee city charter, giving the Coun- 
cil authority to light the public grounds within the city, and 
giying the Council control over placing of poles in or over the 
streets, such city may make contracts for electric lighting with 
individuals as well as with corporations organized for such 
purposes, (Citizens Electric Light and Power Company v. 
Sands, Supreme Court of Michigan, 55 N. W. Rep., 452.) 


LIABILITY OF MUNICIPAL CORPORATIONS FOR DEFERC- 
TIVE STREETS.—In an action against the city for personal in- 
juries caused by a defect in a street there was evidence that 
one was hurt by a discharge of electricity from a loose wire 
which he took hold of to remove from the street; that the wire 
was an acoustic one, and was used without electricity, but that 
it touched an electric wire which had lost its insulation at the 
point of contact; that the acoustic wire had been hanging loose 
for three weeks in such a position that the wind might bring it 
against the electric wire, and that the want of insulation 
could be seen from the street. There was evidence from which 
the jury could find that the likelihood of the defect coming into 
existence should have been obvions to the city’s inspectors of 
wire during the three weeks, and therefore the city ought to 
have known of the defect within a time after it came into ex- 
istence so short that it might fairly be presumed to hive 
elapsed when the accident happened. A request to charge that 
if the negligence of the respective owners of the electric and 
acoustic wires contributed to the accident without which there 
would have been no injury, he could not recover, was properly re- 
fused since the only way in which the owners could have con- 
tributed to the accident was by helping to create the defect, 
and the liability of the city was for not abating it. (Bourget 
v. City of Cambridge, Supreme Court of Massachusetts, 34 N. 
W. Rep., 455.) 





PERSONAL NOTES, 


MR. CAMILLO OLIVETTI, of Milan, Italy, an Italian elec- 
trical engineer of note, accompanies Prof. Ferraris on his visit 
to America. 

MR. TITO BARRETO GALVAO, of Rio de Janeiro, one of 
the Brazilian World’s Fair Commissioners, was in New York 
last week where he made a number of visits of inspection to 
central stations and other places of electrical interest. 


PROF. GALILEO FERRARIS, of Turin, Italy, arrived in New 
York Sunday, Aug. 7, and will be the only representative of the 
Italian government at the World’s Fair. Professor Ferraris is 
delighted at the recovery of his rotary magnetic field models, 
which were on a ship that sank in the harbor of Genoa. They 
are now on exhibition in the rooms of the American Institute of 


Electrical Engineers, Electricity Building, Wor!d’s Fair Grounds, 











MISCELLANEOUS NOTES, 


THE CANADIAN ELECTRICAL ASSOCIATION will hold its 
convention in Toronto on Sept. 12, 13 and 14 in the Industrial 
Exhibition Building. A feature will be a grand electric display 
by electrical exhibitors and experiments on currents of high 
frequency and tension. 


THE GRAND OPERA HOUSE will now have electric lights. 
The late Jay Gould persistently refused to allow the use of 
electric lights in the Grand Opera House, and this was one of 
the reasons that decided T. Henry French to relinquish the 
lease of the house. George Gould does not share his father’s 
prejudices, and an electric plant is now being established in 
the opera house, which will add greatly to the effectiveness 
of stage pictures. 

A CONGRESS OF INVENTORS.—A congress of inventors and 
friends of patents and trade-marks will be held in Chicago, for 
one week, commencing Monday, Oct. 2, under the direction of 
the American Association of Inventors and Manufacturers in 
connection with a committee of the World’s Congress Auxiliary 
of the Columbian Exposition. Hon. Ephraim Banning, of Chi- 
cago, has been appointed chairman of this congress. A large 
number of gentlemen, eminent in their respective departments 
in this and foreign countries, have promised either to attend 
and read papers or to prepare papers on different subjects re- 
lating to inventions and patents. Among these papers will be 
one by Dr. R. J. Gatling, president of this association. 

AN ADVERTISEMENT in a Cleveland (Ohio) paper furnishes 
the following information that may possibly be news to readers 
of The Electrical World: “On Sunday, Aug. 13, Mr. J. B. De 
Leon, the young electrician of Buffalo, and possible rival of 
Edison, will give a notable exhibition at Forest City Park. He 
handles the current with perfect ease and safety, walking on 
a bare wire charged from the are lighting circuit, which is pow- 
erful enough to kill an ordinary man, his body meanwhile brill- 
iantly illuminated by the current which is conducted through 
it. The entire apparatus is of his own invention and construc- 
tion and exhibits inventive genius of a high order.”’ 





Trade and Industrial Notes. 


THE TICE-LINTNER ELECTRIC COMPANY, Edison Build- 
ing, Minneapolis, Minn., sends us a pamphlet descriptive of its 
well known potential indicator. Those connected with lighting 
and electric railway plants will find this of interest. 


THE ALLGEMEINE ELEKTRICITATS-GESELLSCHAFT, 
of Berlin, Germany, has issued a handsome 82-page brochure 
giving an illustrated account of its exhibit at the World’s Fair. 
The descriptions are well written and sufficiently technical to 
have a professional value. 


THE FORD-WASHBURN STORE ELECTRO COMPANY, of 
Cleveland, is at work on an electric car equipped with 180 cells 
of its storage battery, to be used on the new electric road be- 
tween Cleveland and Berea, eight miles. It is expected that the 
first car will be ready about Sept. 1 and will be followed by 
others, 

THE CENTRAL ELECTRIC HEATING COMPANY, 26 Cort- 
landt street, New York, has issued a well gotten up 40-page 
catalogue of the numerous electric heating apparatus which it 
has recently placed on the market, To thuse who do not know 
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what advances in this line have been recently made, this well 
illustrated book will be a revelation. 

THE WESTINGHOUSE ELECTRIC AND MANUFACTUR- 
ING COMPANY, Pittsburgh, Pa., has issued another of the 
superb catalogues for which it is noted, the present one con- 
taining illustrations alone of their standard apparatus. Those 
who get out catalogues would do well to study the Westnig- 
house productions in this line for pointers. 

THE ABENDROTH & ROOT MFG. CO., 28 Cliff street, New 
York, has issued a folder giving in very concise terms a re- 
sume of the many advantages of their well known Root improved 
water tube boiler and also a clear description of the boiler 
itself. The five large illustrations give an excellent idea of the 
boiler and enable the description to be easily followed. 


THE BERLIN IRON BRIDGE COMPANY, of East Berlin, 
Conn., has received the contract for the new power sta- 
tion for the Atlantic Improvement Company, Astoria, i & 
There will be two buildings, a boiler house 62 feet wide and 
85 feet long, with a dynamo room 70 feet wide and 130 feet 
long. The dynamo room is controlled by a traveling crane, to 
be furnished by the same parties. 

H. LAMARCHE’S SONS, 83 John street, New York, 
send us two handsome books issued by the Vielle Zinc Com- 
pany, of Chenee, Belgium. One is bound in cloth, and devoted 
to zinc as a roofing material, ‘and a number of views in colors 
show different systems of roofing with zinc. The other was 
issued for the World’s Fair, and contains a history of the 
Belgian company, with a long list of different uses to which 
their manufactures are applied. 

THE ANSONIA ELECTRIC COMPANY, Chicago, has 
placed some very large contracts for railway material within 
the last few weeks. Its new adjustable pipe bracket, as 
well as the new insulators, is meeting with great success, 
and is being rapidly adopted as standard material by a large 
majority of electric roads. The Ansonia company guarantees 
these fixtures for strength and insulation, and agrees to replace 
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any material which on account of defect does not prove satis- 
factory. 

THE WILMOT & HOBBS MANUFACTURING COMPANY, 
Bridgeport, Conn., has secured another large contract from the 
U. 8. Government for its cold rolled “Swedoh” steel, which is 
being used for some very severe stamped and drawn work that 
the government has been making for some time. This steel, 
after being submitted to some very severe competitive tests, 
has been demonstrated to b very superior to anything heretofore 
used for this work. We understand this company is making 
quite a specialty of it. 


THE PENINSULAR ELECTRIC AND ENGINEERING COM- 
PANY, of Grand Rapids, Mich., has recently started in busi- 
ness for the purpose of doing general electrical contracting 
and dealing in electrical apparatus and supplies. The com- 
pany is composed of W. 8. Sherman and S. D. Kopf, who until 
recently were with the Peninsular General Electric Company 
and Peninsular Electric Company. Both gentlemen have had 
a large amount of experience, and engage in business for them- 
selves with the intention of giving every attention to detail, 
handling only the most improved apparatus, and installing only 
first-class work. 


THE RELIANCE GAUGE COMPANY, OF CLEVELAND, 0.— 
Our readers, in viewing the various illustrations of the World’s 
Fair power plant, have probably noticed that the boilers are nearly 
all equipped with Reliance safety water columns, there being 
eight on the Heine, nine on the Campbell & Zell, four on the 
Stirling and three on the Climax boilers. The distance between 
the high and low water alarm lines on the different columns 
varies from eight inches to 24 inches, the latter being on the 
largest Climax vertical boilers. The columns are made by the 
Reliance Gauge Company, Cleveland, O., who will furnish any 
desired information. 


BRYAN, MARSH & CO., of 136 Liberty street, New York, 
state that many exporters and shippers are learning the value 
of chromite, the new dry compound, and are shipping it in 
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place of battery acids and electropoion. A large saving in 
freights is effected, as 25 to 27 pounds of chromite equals a car. 
boy of electropoion; all carriers, moreover, accept chromite, 
which is not the case with liquid acids. By reason of the exact 
proportions of chromic and sulphuric acids that enter into its 
composition, a higher E. M. F. is assured in all battery wor, 
by its employment than by acid solutions generally used; 2.15 
volts are obtained on open circuit from zine carbon batteries. 


THE CUMMINGS & ENGLEMAN CONDUIT COMPANY, 
of Detroit, Mich., who are manufacturers of the Cummings 
Underground Trolley Railway System and Underground Con- 
duits, and who have recently established a large factory on 
Congress street, between Third and Fourth streets, with an 
office in the new Telephone Building, are receiving liberal orders 
for their underground conduit system, which are keeping them 
at present very busy. They are now putting down in Chicago 
for the Co-operative Electric Light Company (Siemens & Halske 
system), who have a franchise for 20 miles, 13 miles of this 
conduit for bare copper wire conductors for 2,000 volts alter. 
nating. The Detroit Electric Ligkt and Power Company are 
using this same system, as well as the St. Paul Edison Com- 
pany. They have recently taken a contract from the Chicago 
Street Railway Company for their feeders, and are now con- 
tracting with parties at San Francisco, Cal., for their under. 
ground trolley railway system. They guarantee their low-ten. 
sion conduit to take care of as high as 5,000 volts and the 
high tension 10,000 volts, with bare copper conductors. They 
claim there is no other conduit system similar in the market 
that can handle bare copper conductors yet introduced. A 
visit and inspection of their system now in operation will fing 
it remarkable for its efficiency and simplicity. 


~ Business Notice. 


BATTERY CUT-OUT, CHEAP.—Sensitive, reliable, never re- 
quires attention. Gas lighting much improved by its use. Elec- 
tric Supply Company, of 195 Soutb Warren street, Syracuse N.Y. 
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35 eissued). DYNAMO OR MOTOR; Ralston C. Kintzing, 
= (Cork: Reotication filed March 1, 1893. A dynamo or 
motor having its pole pieces and armature inclosed in a two- 
part magnetic sphere. (See illustration.) : 
501.911. CARBON HOLDER FOR ELECTRIC ARC LAMPS; 
Sigmund Bergmann, New York. Application filed Oct. 22, 





1802. A rack bar of an electric arc lamp provided with a 
ESSSSSSSSSSSSS 
No. 11,354.—DYNAMO OR MoTOoOR. 
concave end in combination with a convex-headed carbon 


holder, a spring and a screw for securing the parts together. 


501,988. CARBON HOLDER FOR ELECTRIC ARC LAMPS; 

nD Hazleton, New York. Application filed Jan. 10, 1893, 
In combination with the rack a bar, a U-shaped crosswise 
adjuster frictionally secured thereto, a lateral adjuster fric- 
tionally secured to the crosswise adjuster, a clamping bar, 
springs and screws for holding the carbon firmly in place. 

501,960. COMMUTATOR BRUSH; H. G. Reist, Lynn, Mass. 
Application filed March 15, 1893. A commutator rush com- 
yosed of laminae connected together at their rear ends and 
nelosed between backing plates, the laminae having trans- 
verse slits whereby the specific resistance of the brush is 
increased. ; 

501,961. MEANS FOR REGULATING ELECTRIC MOTORS; 
©. H. Richardson, Philadelphia, Pa. Application filed Jan. 
16, 1893. The combination of an electric motor for doing 
external mechanical work, generating coils electrically sep- 
arate from the motor armature and mechanically connected 
with and driven by the motor shaft, and a variable resist- 
ance in circuit with the generating coils, whereby provision 
is made for controlling the speed of the motor armature 
shaft while maintaining nearly constant the torque or pull 
thereon at any given speed determined by the adjustment of 
the resistance. 


501,968. ELECTRIC RAILWAY TROLLEY; FB. A. Sperry, 
Chicago, Ill. Application filed April 1, 1892. The combina- 
tion of a mining motor car with a trolley pole socket secured 
to its side, and a trolley pole swiveled in this socket and 
»xivoted so as to move in a vertical plane, this trolley pole 
Sang of a length less than the width of the car. 


502.007. ILLUMINATED SIGN; A. L. McCormick, Port Huron, 
Mich. Application filed Feb. 17, 1893. The combination of a 
sign or design having transparent letters or parts on an 
opaque field, in front of a series of cells separated by walls 
and containing each a number of lamps of different colors, 
with a commutator arranged to change the current from 
lamp to lamp in each cell while supplying a current to sev- 
eral cells simultaneously. 





No, 502,020.—ELEctRIc LOCOMOTIVE. 


502,020. ELECTRIC LOCOMOTIVE: BE. A. Sperry, Chicago, 
Ill. Application filed Oct. 23, 1891. In an electric machine, 
the stationary axle, a rotating hollow armature shaft com- 
bined with a non-metallic sleeve mounted within and rotating 
_ a armature shaft forming a bearing therefor. (See illus. 
tration, 


502,022, ELECTRIC MEASURING INSTRUMENT; Elihu 
Thomson, Swampscott, Mass. Application filed Feb. 17, 1893. 
An electric measuring instrument composed of a vertically 
suspended horseshoe magnet with its poles closely approxi- 
mated and a plate interposed between them, the plate con- 
Gootag the current to be measured through the fleld of the 
magnet. 


502,038. PIPE COUPLING; Reinhold Herman, Crafton, Pa. 
Application filed May 2, 1893. In a pipe coupling, the com- 
bination of two internally threaded sockets, one of the 
sockets being provided with an externally threaded head or 
enlargement, and the other with a concavo-convex bowl, a 
bearing block formed of insulating material attached to one 
of the sockets and provided with a packing ring, an annular 
disc formed of insulating material and fitting over the bowl 
of the other socket, and an internally threaded sleeve pro- 
vided with a flange for engagement with the annular disc 
and adapted to screw on to the externally threaded socket. 


502,040. RHEOSTAT; C. A. Hussey, New York. Application 
filed May 23, 1892. The combination of an electric lamp 
socket or holder with a block of insulating material provided 
with cavities containing conducting material mixed with pow- 
dered peroxide of manganese, and so arranged that more or 
less of the material may be thrown into or out of the circuit 
to vary or extinguish the light. 


502,077. ELECTRICAL MEASURING INSTRUMENT; R. M. 
Hunter, Philadelphia, Pa. Application filed March 28, 1893. The 
combination of a movable pointer, an expansion wire over 
which the electric current to be measur passes, a spring 
to keep the expansible body under tension, a movable 
pointer and a compensating mechanical connection over 
which no current passes between the pointer and expansible 
body, whereby the pointer will not move for variations in 
temperature of the surrounding atmosphere. 


502,083. JUNCTION BOX; EB. J. McEvoy, New York. Applica- 
tion filed Jan. 3, 1893. In a system of electric wiring, com- 
prising ee, ee and a junction box, a joint 
between the junction x and a molding. 


502,088. TROLLEY WIRE AND HANGER; E. P. Wetmore, 
Helena, Mont. Application filed Dec. 23, 1892. The combina- 
tion of a trolley wire provided at intervals with undercut 
grooves or depressions, and a pair of clamping jaws fitted 
into the grooves or depressions. (See illustration.) 


502,091. SYSTEM OF TELEPHONIC INTERCOMMUNICA- 
TION; F. R. Colvin, New York. Application filed Oct. 15, 
1892. The combination of an electromagnet, a visual signal 
which is released from its concealed position by the attrac- 
tion of this magnet, a circuit closer which is actuated by 
the signal when in its displayed position, and a shunt circuit 
which, when closed by the action of the circuit closer, bridges 
or short circuits the electromagnet. 


502,098. ELECTRIC MOTOR FOR ROTARY DRILLING MA- 
CHINES; R. M. Jones, Salt Lake City, Utah. Application 
filed Dec, 22, 1892. The combination with an inclosing cylin- 
drical casing for an electric motor, having packed bearings in 
its ends for the tubular armature shaft and made of non- 
magnetic metal, of a motor mounted in the casing and fixed 
in place by having its field magnets secured to circular 
keepers which form part of the inclosure. 


502,103. MUSICAL INSTRUMENT; Konstantin Polenoff, Ni- 
shue Taguilsk, Russia. Application filed Sept. 7, 1891. In 
mechanism for acting on keyboard musical instruments, the 
combination of an electromagnet and an armature therefor, 
with a key to which the armature is secured, a washer se- 
cured to the under side of the armature and adapted to enter 
one of the tubes of the electromagnet. 


502,104. ELECTRIC SWITCHING APPARATUS; A. R. Roe, 
Duluth, Minn. Application filed Sept. 24, 1892. The combina- 
tion with a plurality of electric switches, two reciprocating 
rods operating each, a plate or frame provided with openings 
and having two movements, one to determine how its open- 
ings shall be piaces with respect to the rods, and the other 
toward or against the rods. 


502,105. ELECTRIC SWITCHING APPARATUS; A. R. Roe, 
Duluth, Minn. Application filed Oct. 28, 1892. The combina- 
tion with a plurality of electric switches, movable rods or 
levers controlling the respective switches, a plate or frame 
adapted to move against the rods or levers to operate 
switches and selecting devices carried by the plate or frame, 
determining how many and which of the switches shall be 
operated. (See illustration.) 


502,156. SELF-WINDING AND SYNCHRONIZING CLOCK; 
A. G. Wiseman, St. Louis, Mo. Application filed Oct. 28, 
1892. In a clock the combination of a single magnet, an ar- 
mature lever, mechanism operated by this magnet and lever 
to wind the clock, and mechanism operated by the same 
means to synchronize the clock, whereby but one magnet and 
armature is required to both wind and synchronize. 


502,157. ELECTRIC CLOCK SYNCHRONIZER; A. G. Wise- 
man, Webster Groves, Mo. Application filed April 29, 1892. 
In this mechanism there is an armature, armature lever, 
seconds hand, a shaft giving motion to the seconds hand and 
a wheel having frictional connection with the shaft and 
mechanism between the armature lever and the wheel 
adapted to rotate the wheel by the simple movement of the 
armature lever. 


502,166. ELECTRIC ARC LAMP; P. J. Barrett, Boston, Mass. 
Application filed April 5, 1898. This comprises converging 
carbon holding tubes, a support for them, carbons arranged 
to move downward through the tubes, a brake mechanism to 
control the movement of the carbons, ball followers arranged 
in the tubes above the carbons, and electrical connections 
for the carbons. 


502,207. ELECTRIC SIGNAL FOR FIRE-ALARM SYSTEMS; 
Joseph Sachs, New York. Application filed April 10, 1893. 
The combination with a device for actuating a signal sending 
box so as to send its signal, of a differential magnet, having 
one of its coils in the circuit containing the actuating device 
sand a battery and the other coils in a circuit containing a 
battery and auxiliary signal boxes, and means for sending 
a return signal from the actuating device to the first circuit 
and then to actuate the return call in the auxiliary boxes. 


502,215. ELECTRIC WINDING ATTACHMENT FOR CLOCKS; 
A. G. Wiseman, St. Louis, Mo. Application filed July 30, 
1892. This consists of an electric clock winder, having an 
armature carrying a pawl, a ratchet wheel actuated by this 
pawl, an insulated spring on the armature connected with 
the magnet and receiving the contact of the spring in ouae 
position of the armature. 


502,216. CONDUIT SYSTEM FOR ELECTRIC RAILWAYS; 
Frank Wynne, London, England. Application filed April 3, 
1891. The combination of an insulated main conductor, a 


series of insulated road contacts normally disconnected from 
the main conductor, arranged in advance of the other with 
them in 


spaces between the longitudinal direction of the 











No. 502,088.—TROLLEY WIRE AND HANGER. 


road and connected across each alternate space by conductors 
to form independent pairs of road contacts and a series of 
contact-making devices each in circuit with one of the con- 
ductors. 


502,229. CONNECTOR FOR TRACK CIRCUITS; E. H. Good- 
man, Pittsburgh, Pa. Appiication filed Nov. 1, 1892. An 
electrical rail connector having pins and a body portion 
formed integral with each other, the heads consisting of two 
parts of wire parallel or approximately paralle] with each 
other and formed by folding the wire upon itself. 


502,243. ELECTRIC RAILWAY TROLLEY; C. J. Van Depoele, 
Lynn, Mass. Application filed Aug. 9, 1888. A car provided 
with a contact-carrying arm having a contact device at its 
free extremity and mounted at its lower end on a transverse 
axis carried by a support located on the top of the ear. 





No, 502,105 —ELECTRIC SWITCHING APPARATUS. 


502,262. TELEPHONE CABLE; Wm. R, Patterson, Chicago, 
ill. Application filed July 30, 1892. The combination of two 
or more pairs of wires, the wires constituting the different 
pairs being twisted together with an undulating or varying 
degree of twisting, the strands being laid in the same cable 
to break joints with respect to the different undulations of 
twisting, whereby cross talk is prevented. 





Copies of the specifications and drawings complete of any patent 
mentioned in this record—or of any other patent issued since 186 
—can be had for 25 cents. Give date and number of patent dé sired 
and address The W. J. Johnston Co,, Ltd., Times Building, N. Y- 
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